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1.0 EXECUTIVE SUMMARY 

The Ohio Environmental Protection Agency (OEPA) Division of Emergency and Remedial 
Response (DERR) entered into a cooperative agreement with the United States Environmental 
protection Agency (U.S. EPA) Region V to conduct an Integrated Assessment (lA) of 
ASARCO, Franklin County, Columbus, Ohio; U.S. EPA 1D# OHD056743933. The 
purpose ofthis report is to describe the current environmental threat posed by ASARCO, and 
to determine if the site has released contaminants into the environment; specifically to soils and 
the surrounding surface water bodies. 

The Workplan for this lA was approved by U.S. EPA on March 9, 1995. The sampling was 
conducted on April 11, 1995. A total of twenty-eight samples including duplicates and 
backgrounds were collected both on- and off-site. The samples were analyzed through the U.S 
EPA Contract Laboratory Program (CLP) for the Target Compound List (TCL) organics, 
which included volatile organic compounds (VOCs), semi-volatile organic compounds 
(SVOCs), pesticides, and polychlorinated biphenyls (PCBs); and the Target Analyte List 
(TAL) metals and cyanide. 

Significant findings included elevated levels of various polynuclear aromatic hydrocarbons 
(PAH) compounds, along with cadmium, zinc, and mercury in the shallow on-site soil samples. 
On-site sediment and surface water samples also contained very high levels of these compounds 
and analytes. Sediment and surface water samples collected oflF-site suggest that contaminants 
are migrating despite efforts to control the runoff via an on-site water treatment system. 
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2.0 INTRODUCTION 

2.1 Site Description 

The American Smelting and Refining Co. (ASARCO) site is located at 1363 Windsor Avenue 
within the corporation limits ofthe city of Columbus, Franklin County, Ohio (Figure 1). The 
area surrounding the site is zoned for industrial/residential development. The property is 
bordered to the north by All City Auto Wrecking Inc. and the W.R.Grace Company; to the 
south by Joyce Iron and Metal Company; to the east by Joyce Avenue; and to the west by the 
Conrail Railroad tracks and Hanna Paints. Private residences and a school lie within a quarter 
mile ofthe facility (Reference 1). 

The site occupies approximately 57 acres; 8.3 acres lie north of Windsor Avenue, while the 
remaining 39.6 acres lie to the south. ASARCO is located on relatively flat terrain that slopes 
gendy to the southeast towards Alum Creek. The native soil is mosdy clay that provides poor 
infiltration. This results in standing water throughout the site. To help elevate the problem, 
several feet of fill was deposited over much of the site. The fill on the southern section 
consisted of clinker, a zinc smelting waste high in heavy metals, and demolition debris. The 
fill on the northern section contained a mixture of demolition debris, native soils, clinker, and 
cinders from an on-site coal fired furnace (Reference 1). 

Runoff from the site is directed to an on-site wastewater treatment system via open ditches 
[Figure 2). The water treatment plant consists of an upper and lower lagoon ecology plant, and 
a two large settling tanks. A flocculent, Perclor 710, is added to the water that is fiinneled into 
the settling tanks. The south and central drainage ditches are located and originate on the 
south side of the site, and are directed into the upper lagoon. Some of the water from the 
south ditch is also funneled through the settling tank system. The northern portion ofthe site 
is drained by the American Ditch, which originates just north of ASARCO. This ditch is 
culverted under Winsor Avenue and into the upper lagoon. The water flows by gravity from 
the upper to the lower lagoon, where settling and metal uptake occurs (Reference 2). 

The treated water is discharged through the Joyce Avenue outfall, and empties back into the 
American Ditch below the water treatment plant. During times of heavy precipitation, water 
is discharged into the American Ditch untreated due to the limited capacity of the waste water 
treatment plant (Reference 1). The American Ditch flows 1.2 miles from the site through an 
industrial/residential area, and discharges directiy into Alum Creek at Maryland Avenue (River 
Mile 9.1) (Reference 4). Portions ofthe American Ditch are directed through storm sewers, 
while the remainder flows above ground. The Ohio EPA's Water Quality Standards designates 
the T^merican Ditch as a nuisance prevention/ limited resource water, an agricultural and 
industrial water supply, and a secondary contact recreation water. Alum Creek is designated 
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Figure 1: 
ASARCO Site Location Map 
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as a warmwater aquatic life habitat, an agricultural and industrial water supply, and a primary 
contact recreation water (Reference 3). 

The majority ofthe site is no longer in use and has fallen into disrepair. The northern section 
ofthe site consists of abandoned structures and an active sulfuric acid storage and distribution 
operation for sulfuric acid produced at other ASARCO facilities. The active operation 
employs the use of a small office building, two 70,000 gallon above ground suifliric acid tanks 
and three fijU time employees. The southern section has a few remaining buildings and railroad 
spur, along with several clinker piles, and a spring fed pond once used as a source of cooling 
water. The pond is drained by the south ditch, as well as a seasonally flooded area in the south 
east corner ofthe site (Reference 1). 

2.2 Site History 

The current ASARCO site has been the location for zinc smelting operations since April 1920. 
The American Zinc Oxide Company originally owned and operated the area south of Windsor 
Avenue. The northern portion was owned by the Farmers Fertilizer Company, who sold two 
of three land parcels to American Zinc Oxide on September 2, 1922; and the third parcel was 
sold on December 24, 1968. ASARCO purchased the property in November of 1971, and 
operated as a primary zinc oxide smelter until May 1986. During plant operation, about 60 
to 65 tons per day of zinc oxide was produced to be used in paint and automobile tires. 
Sulfuric acid was also produced at about 115 tons per day. Today, a sulfuric acid 
storage/distribution terminal for product produced at other ASARCO facilities is the only 
operation at the site (Reference 1). 

ASARCO extracted zinc oxide from the zinc sulfide ore called sphalerite, by oxidation, 
reduction, and back oxidation. The ore was first roasted to free the zinc from the sulfur. This 
process produced sulfur dioxide, which was turned into sulfuric acid using a vanadium 
pentoxide catalyst. This operation took place on the north side ofthe site. The roasted ore was 
then sent to the southern section of the site where it was mixed with anthracite coal and 
burned. The mixture was commonly referred to as furnace fines. This resulted in the 
production of zinc oxide and a zinc smelting waste known as clinker (Reference 1). 

By-products and intermediate products were also produced during the process. Major 
intermediate and by-products included calcines, cadmium/zinc bag house dust from the rotary 
kiln (CZ dust), de-cadmiumized zinc oxide from roasted calcines (DeCd dust), clinker, waste 
water treatment sludge and spent vanadium catalyst (Reference 1). 

Clinker consists of approximately 12% zinc and 0.1% cadmium. Between 30,000 and 38,000 
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tons of clinker was used as fill and/or stored at the ASARCO site during the years of operation. 
It has been documented that water flowing through the clinker has resulted in the leaching of 
contaminants into surface water via surface run-off. Prior to June of 1989, the run-off from 
the facility was discharged through the Joyce Avenue outfall to the American Ditch, which 
entered combined sewers ofthe City of Columbus. As part ofthe Interstate 670 project, the 
ditch was re-routed to discharge directly into Alum Creek (Reference 1). 

During the years when the run-off was entering the combined sewer system, the city of 
Columbus determined that its waste water treatment facility was receiving excessive zinc and 
cadmium loadings in water originating from the ASARCO site. Water samples taken by the 
city of Columbus showed the discharge consistentiy exceeded the city's 3.0 mg/1 limit for zinc 
and the 0.5 mg/1 limit for cadmium. From 1971 through 1981 the average dissolved cadmium 
concentration was 640 ppb, while the dissolved zinc averaged 43,000 ppb. During this time, 
the MeruUo Landscape Company located at 1780 Winsor Avenue filed suite in federal court 
against ASARCO for polluting the air and water, which killed stock and rendered the nursery 
unproductive. The dispute was setded out of court, but the contaminated American Ditch 
continued to be a community issue (Reference 1). 

Ohio EPA Division of Surface Water (DSW) tried to issue a National Pollution Discharge 
Elimination System (NPDES) permit for the contaminated runoff" from ASARCO in 1974. 
However, because the American Ditch entered a city of Columbus combined sewer 
downstream from the facility, the permit was adjudicated and later withdrawn. Ohio EPA 
concluded that ASARCO was an indirect discharger, and as such was the responsibility ofthe 
city of Columbus. ASARCO was subsequentiy cited by the city for violations of discharge 
limits for cadmium and zinc into the sewer system (Reference 1). 

In 1982, ASARCO began diverting and capturing the facility's run-off into a series of 
waterways in an effort to treat the discharge. Sampling data from the slag area run-off for 
April 27,1984, May 1,1984, and April 24,1986 revealed that the discharge to the American 
Ditch regularly exceeded city limits for zinc and cadmium concentrations. At that time, 
ASARCO agreed to begin removing 50 acres of clinker from the facility. Prior to the 
completion of the clinker removal project, a PCB oil spill originating at the neighboring Joyce 
Iron and Metal facility contaminated ASARCO property and inhibited a complete clinker 
stockpile removal (Reference 1). 

In November 1987, ASARCO notified the city of its removal of 35,000 tons of zinc slag, 
which was sold to Horsehead Resources for zinc recovery. However, approximately 2000 tons 
of PCB contaminated clinker remained on site. In August 1987, the Ohio EPA determined 
there was still a problem with contaminated run-off. Sample data documented continuing 
problems with high concentrations of zinc and cadmium. During 1987, ASARCO installed 
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the ecology water treatment plant that consisted of an upper and a lower lagoon. The purpose 
of the lagoon was to settie out metals from the runoff waters. The settling tanks were not 
added to the water treatment system until 1993 (Reference 1). 

Post removal samples have shown that the release of contaminants into surface waters has 
continued despite the voluntary removal. A 1988 Ohio EPA Water Quality Based Effluent 
Limit (WQBEL) report stated that "overall analysis of cadmium and zinc concentrations from 
the Joyce Avenue outfall suggests acutely toxic conditions exist on a frequent basis." This 
report recommended a maximum limit for zinc at 1,298 ppb and cadmium at 188 ppb in the 
discharge water to protect aquatic life from acute lethal conditions (Reference 5). 

When the American Ditch was separated from the city of Columbus sanitary sewer system and 
redirected to Alum Creek in June of 1989, the Ohio EPA was able to require ASARCO to 
obtain a NPDES permit. On November 17, 1989, ASARCO filed die NPDES permit 
application witii the Ohio EPA. The NPDES permit number 41N00017*AD for outfall 
number 41N00017002 was issued on September 21,1994 and went into effect on November 
1,1994. The final effluent limitations stated in the permit are daily discharge limits of 443 ppb 
for zinc and 31 ppb for cadmium. The schedule of compliance in the permit was stated for 12 
months from the effective date, a complete application for a Permit to Install (PTI) and plans 
for achieving fmal compliance must be submitted; full compliance would be obtained within 
24 months ofthe effective date (Reference 6). 

In November 1994, a Preliminary Site Investigation was completed at the Columbus 
ASARCO site by Hydrometrics, Inc, a contractor for ASARCO. In this study, samples were 
collected and analyzed for eight metals: arsenic, iron, zinc, cadmium, lead, copper, manganese 
and vanadium. Surface soil samples detected levels of zinc as high as 230,600 ppm, and 
cadmium as high as 1,553 ppm. Contour maps detailing locations and results can be seen in 
Appendix C . Sediment and surface water samples were also collected on-site. A ditch surface 
water sample had levels of zinc at 40,000 ppb and cadmium at 2,000 ppb. Sediment samples 
contained concentrations ranging from 329 ppm for cadmium and 40,760 ppm for zinc 
(Reference 7). 

2.3 Site Geology & Hydrology 

ASARCO is located in the glaciated section of the Central Lowlands Region of Ohio. The 
soils that cover the surface of the glacial deposits are the (BfA.) Bennington-Urban land 
complex of the Bennington-Pewamo Association. These deep, poorly drained soils 
(permeability between 0.06 and 2.0 in/hr) are formed in limy, medium and moderately 
textured upland glacial tills. The surface layer is about 7 inches thick and is a dark greyish 
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brown, friable silt loam. The 25 inch thick subsoil is a yellowish brown motded, firm silty clay 
loam. The substratum reaches a depth of about 70 inches and is a mottled brown, firm clay 
loam glacial till (Reference 1). 

The local bedrock (Ohio and Olentangy Shale) is a carbonaceous shale that grades to a soft 
clayey shale. It is not a dependable source of water and generally yields less than 2 gallons per 
minute. The average depth to bedrock on the site is more than 100 feet (Reference 1). 

Bedrock is overlain by Wisconsin age ground moraine, which varies in thickness from 100 to 
450 feet. The ground moraine is considered a meager source of water, however, small water 
supplies (between 2 and 100 gpm) are sometimes developed in the thin lenses of sand and 
gravel that are interbedded in the basal till (Reference 1). 

Ohio Department of Natural Resources (ODNR) well logs indicate that two wells have been 
drilled on the zinc smelting facility property. The first well was located on the southern section 
in 1935 and the second on the northern section in 1944. The well logs indicate glacial deposits 
are present to approximately 100 feet where a sand and gravel aquifer is present. The southern 
well yields 100 gallons per minute; well yeilds were not available for the northern well. 
According to ASARCO personnel, the southern well has been abandoned, and the northern 
well is in poor condition and is no longer in production. The status of these weUs is unknown 
at this time. Additional wells are located within one mile of die site. Area wells appear to have 
been established in the same sand and gravel aquifer. The average depth to the water table is 
100 feet, but depth fluctuates with climatic changes. Deep groundwater flow in the area is 
generally to the east/southeast. The baghouse pond located on the southwest corner of the 
ASARCO property is spring fed and actively receives recharge from the local groundwater 
(Reference 1). 
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3.0 SAMPLING LOCATIONS & RESULTS 

A total of twenty-seven samples, including backgrounds and duplicates, were collected both on-
and off-site during the April 11, 1995 investigation (see Figures 3 & 4 ) . Standard Quality 
Assurance and Quality Control (QA/QC) procedures for Site Inspection field activities were 
followed during the investigation. These procedures, including sample collection, packaging 
and shipping, and equipment decontamination, are documented in the Quality Assurance 
Project Plan (QAPP) for Region 5 Superfund Site Inspection activities for Ohio EPA and Ohio 
EPA Field Standard Operating Procedures (Reference 8, 9). 

The samples were analyzed by U.S. EPA Contract Laboratory Program (CLP) laboratories. 
Analysis included the following parameters: volatile organic compounds (VOCs), semi-volatile 
organic compounds (SVOCs), pesticides, polychlorinated biphenyls (PCBs), Target Analyte 
List (TAL) metals and cyanide. Complete analytical results of this investigation are contained 
in Appendix A. Significant findings based on these data are summarized in Tables 1 through 
3. The data were reviewed by U.S.EPA Region 5 personnel for compliance with the Contract 
Laboratory Program, and validated by Region 5 Central Regional Laboratory staff. 

The U.S. EPA sample number prefix assigned to this site was EZN for the organic fraction, 
and MEWE for the inorganic fraction. For simplicity, the prefix in this report has been 
changed to SO for soil, SE for sediment, and SW for surface water. The number sequence, 
which ranged from 57 through 86 has been kept. The data tables in Appendix A and summary 
Tables 1 through 3 have both the original and revised sample numbers. 

The case number for this site was 23452. All the samples were split with Hydrometrics Inc., 
the contractor hired by ASARCO. Global Positioning System (GPS) and Estimated Position 
Error (EPE) readings were collected at most sample locations. A listing of these can be found 
in Appendix B. A photo log of the sampling locations can be found in Appendix D. 

3.1 Soil Samples 

A total often soil samples were collected during this lA . All but one ofthe soil samples were 
collected on the portion ofthe site south of Winsor Avenue. Most ofthe soil sample locations 
were selected based on the results of the 1994 Hyrometrics investigation (Appendix 
C) (Reference 7 ) . Three identified "hot spots" were sampled at a shallow depth (less than two 
feet) and a deeper depth (greater than two feet). These sample locations were: the west side 
ofthe site between the oxide warehouse and railroad spur (SO-61 &: SO-62); south ofthe 
railroad tresde towards the middle ofthe site (SO-63 & SO-64); and west of a mound just 
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south of Winsor Avenue (SO-60 & SO-86). A back hoe was employed to reach the deeper 
sampling locations since most ofthe soil on the site is intermixed with clinker, making it very 
difficult to dig by hand. Additionally, a surface soil sample was collected by the maintenance 
building (SO-58) and behind the roaster building (SO-59 & SO-65 duplicate), the only soil 
sample collected on the north side ofthe site. The background sample (SO-66) was collected 
at Nelson Park, approximately two miles away. Its location can be found on Figure 4. 

Overall, the soil samples showed elevated levels of polynuclear aromatic hydrocarbons (PAHs); 
semi-volatile chlorinated hydrocarbons and other SVOCs; heavy metals; a few pesticides, and 
to a small extent, PCBs (Table 1). The shallow samples exhibited a larger number contaminants 
at greater concentrations than did the deeper samples. 

Zinc and cadmium were detected at concentrations greater than three times the background 
levels in all the soil samples. Zinc ranged from 2,060 parts per million (ppm) at SO-64 to 
250,000 ppm at SO-65 (roaster building). Cadmium ranged from 84.8 ppm to 1,030 ppm, 
well above the background concentration of 1.4 ppm. Significant levels of mercury, lead, 
copper, arsenic and antimony also were detected in some on site soil samples. Mercury was 
detected as high as 0.75 ppm in SO-62, and elevated levels were detected in samples SO-58, 
SO-59, SO-60 & SO-65. The highest lead level detected was 695 ppm at roaster building, 
copper at 393 ppm at the maintenance building, and arsenic at 150 ppm at the oxide 
warehouse. 

No significant levels of VOCs were detected in any soil samples. However, a wide variety of 
low level SVOCs including PAHs, semi-volatile chlorinated hydrocarbons, and phthalates were 
detected at concentrations greater than three times the background. Some of these compounds 
include benzo(a)pyrene at 840 parts per billion (ppb), benzo(b)fluoranthene at 810 ppb, 
fluoranthene at 2200 ppb, and phenanthrene at 220 ppb. 

Several pesticides were detected on site. Low levels of DDD, DDE, alpha and gamma 
chlordane, aldrin, and heptachlor epoxide were detected in several soil samples. The highest 
concentrations were detected at SO-63, where DDT was reported at 190 ppb, DDD at 10 
ppb, and DDE at 100 ppb. 

Aroclor-1260 was detected at low levels only on the north side ofthe site. No PCBs were 
detected to the south, where a PCB oil spill originating at the Joyce Iron and Metal facility has 
been documented. 
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Table 1 

ignif icant Soil Sample Results 

SAMPyE NUMBERS 
DATE SAIMPLE COLLECTED 

j y p ^ M P L f e ^ L J l i E C T p i 
S A M P L E ' D E F ^ H * "-^'•-^•"'•--

DESCRIPTION 

ORGANIC TRAFFIC NO. 

INORGANIC TRAFFIC NO. 

M i M 

m 

SO-58 

4\11\95 
9:40^ 
2-4^ 

• MairitenanoB" 
•' ^ ¥ rv 

l i ; Building 

EZN 58 

MEWE 58 

SO-59 iiS©-6ffi 
4\11\95 4\11\95 

.f^8:40 "̂••"' 11:00-
2-4̂ ' 2-4" 

: i , | l T ^ " » W e s t o f N r 
; Rqaster|Building 

EZN 59 

MEWE 599 

w Mound 

EZN 60 

MEWE 60 

SO-61 _ 
4\11\95 
•• 8 :3 f ' i f 

0-6""" 
•l^Oxide"T^' 

I V . ' i • I . ' • ' ^ ' ^ ' jWarehouse 

EZN 61 

vSCi^!JiO-63 
4\11\95 4\11\95 

1-3 '̂" 

SO-64 

4\11\95 
11:061'' 
2.75" 

SO-65 

4\11\95 
9:00 " 
2-4''' 

SO-66 
.: "m.h » 

4\11\95 
' • • ' i ^ 9 - - 1 0 •'^' 

1-2' 

Warehouseif S. of.Rail TrestlelS.{of.Rail Trestle. Dup of SO-59 

EZN 62 EZN 63 EZN 64 EZN 65 

8-12" 

'SO-86 
4\11\95 

"Background;* West of N. Mound 

EZN 66 EZN 86 

MEWE 62 MEWE 63 MEWE 64 MEWE 65 MEWE 66 MEWE 86 

SEIi/ll-VOLATILE ORGANIC COMPOUNDS CRQL m :f»-
1,4-dichlorobenzene 

naphthalene f 

2-methylnaphthalene 

acena^htpylene 

acenaphthene 

dibenzofuran' 

diethylphthalate 

fluorWne ^ ^ 

n-nitrosodiphenylamine 

phenanthrene : 

anthracene 

carbazole 

di-n-butylphthalate 

fluoranthene : 

330 ug/kg 

330 ug/kg 

330 ug/kg 

330 ug/kg 

'33p ug/kg 

330 ug/kg 

" 3 3 ( | u ^ - . 

330 ug/kg 

".Ms. 
pyrene 

butylbenzylphthalate [ 

benzo(a)anthracene 

bis(2-ethylhexyl)phthalate 

benzo(b)fluoranthene 

benzo(k)fluoranthene 

benzo(a)pyrene '-. 

indeno(1,2,3-cd)pyrene 

3ibenzo(a,h)a'nthracene : 

benzo(g,h,i)perylene 

"WSi' 

330 ug/kg 

330 ug/kg 

330 ug/kg 

330 ug/kg 

330 ug/kg 

330 ug/kg 

33'b uglkg 

l l30 ug/kg 

1^30 ug/kg 

330 ug/kg 

330 ug/kg 

330 ug/kg 

,330 u^/lg 

330 ug/kg 

;-33^g/kg 

330 ug/kg 

Note: Definitions of data qualifiers can be found in Appendix A. 
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Table 1 

Signif icant Soil Sample Results 

S A ^ ^ N W I C B E R S • .' , 
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SAMPLE DEPTH 
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4.6U... 

4.6U 

SOP 

.• i~ ..« 461/Ims:-

2.f(; 

4.IC/ 

4.1U 

, 2.1U 

2.1U 

l 80 . 

: * ^ ' • - » • ! . . , • ' 

2 ft/ 2.4U 2.3U 22U 

2.1U- ,^2.4U l ^ g l 3.4Pi •. ^ 5 P 

8.9 15P 16 100 

. # 2 i | ; f , , e u f 4.41?: m p • 

4.0U S.7P 4.4U 1 9 0 D P 

. •.•• • ^-'y;? . ' • a ' " ' ^ .-i i : . ^ . M k ? .^^^.^!T^: • • ' 

2.1U 2.4U 2.3U 4 .1 P 
"•; '•: • :A«MV .« ; ; " • ' ^ • ' ' " " • "S#' ^ • i 

. i k 40U - f c a • fS i u i S; 'Bs, 4 4 U » -.j s - i w ^ S s « • , f 

22U 

_2.2U. 

4.2U 

_ 4.2U^f._ 

4.2U 

• 2.'2U •; -i 

42Ui •• 

2.2U 

4.3U 

4.31; 

•''•B.2U 

2.2(; 

•••?... r 

2 f U 

2JU^ 

4.0U 

...!>-BLl,-:, 
24 

2.1U 

,. 4dU. 

'i>. m 
21U 

. 2ru 

41U 

_. j4 .W 

4.1U 

2.11/ 

2.1U 

TAL METALS/CYANIDE CRDL f . 
antimony 
arsenic 
cadmium 
calcium 
copper 
lead. J 
magnesium 
mercury 
selenium 
zinc ,%• 

i,. r j 

1:. 

12mg/kg 
2 mg/kg 
1 mg/kg 

Il660'':mg/kg 
5 mg/kg 

ioob mg/kg 
ĵO.1 rng/kg 

1 mg/kg 
;4mg^g 

£ i . 

1010 

3W 
192 

7050 

o:6i 
2.1 

23806a 

1270 
'y69oa'i 

205 

12300 
p.39 ; 

_ 0.99U 

211000 

547 
R ^ s d i f 

357 
,,; ^ 5 B • 

9670 

0.43 
LIB 

JI2566OI 

20.8 
l 5 0 
127 

ifboo 
4S.9 

24500 

.0.27 

I.OB 
' 2 3 1 0 0 

7f 
f4.9L/ 

J3.4 

84.8 
V71700 

128 
679 
7850 

0.75 
1.3B 

227da; 

23.5 
8.2 

174 

4700 

283 
263 

2t20 

o.3r 

1.2U 

700 

14.7 

52.6 

SOfO 

29.3 

34.4 

4870 

0.13 

0.980 

2060 

ro2 

1030 
26800 

211 
517 

8t40 

0.44 

0.95U 

250000 

13.3U 

10.3 

1.4 

4200 

27.3 

24.3 

3550 

0.12 

0 92U 

142 , 

13.2U 

ie.s 

53.9 
26300 

24 

fS 

10100 

0.12 

0.91U 

3470 

Note: Definitions of data qualifiers can be found in Appendix A. 
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3.2 Surface Water Samples 

A total of eight surface water samples were collected during this investigation. Two of these 
samples were collected in Alum Creek, one at the American Ditch outfall (SW-83) and one 
upstream at Cassady Park just below 5th Avenue (SW-84). The remaining samples were 
collected on site at the seasonal wet area (SW-76); the baghouse pond (SW-77); the central 
ditch (SW-78); die soudi ditch (SW-79); and the treatment plant outfaU (SW-80 & SW-81 
duplicate). The trip blank was SW-57 in which no VOCs were detected. 

Very low levels of the BETX compounds (benzene, ethyl benzene, toluene, and xylenes) were 
detected in the VOC fraction of SW-80 and SW-81 from the treatment plant outfall (Tabk 2). 
Very low levels of 2-butanone and chloroform, common lab contaminants, were also detected. 
The PAH naphthalene, was detected at 2 ppb in SW-80 and SW-81, and butylbenzylphthalate 
was detected at 1 ppb or less in SW-78, SW-79, and SW-81. 

Significandy elevated levels of cadmium and zinc were detected in all the surface water samples. 
The highest concentradon was in the central ditch where zinc was detected at 33,300 ppb and 
cadmium at 544 ppb. The water treatment plant effluent samples SW-80 and SW-81 
contained zinc at 649 ppb & 657 ppb respectively, which is above the NPDES permit limit of 
443 ppb. Cadmium was detected in these samples at 20 ppb, below the NPDES limit of 31 
ppb (Reference 6). 

3.3 Sediment Samples 

A total of nine sediment samples were collected to correlate with the surface water samples. 
Three sediment samples were collected from Alum Creek. An upstream sample (SE-75) and 
an American Ditch outfall sample (SE-74) were in the same approximate locations as the 
surface water samples. A sediment sample was also collected downstream in Alum Creek at 
Nelson Park (SE-73). On-site sediment sample locations included the baghouse pond (SE-67), 
central and south ditches (SE-69 and SE-70), and at the drain tile (SE-68) near the seasonal 
wet area. A sample was collected at the Joyce Avenue outfall (SE-71), which consisted of a 
layer of light brown, fluffy, settled flocculent. 

Because ofthe lack of an adequate background sample for the on-site sediment, all the detects 
in the organic fraction have been bolded in Table 3. The upstream Alum Creek sample was 
used as the background for the inorganic fraction. 

Very high levels of PAH's were detected in most ofthe sediment samples {Table 3), with the 
central ditch being the most heavily contaminated ofthe on-site samples. The central ditch 
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Table 2 
Significant Surface Water Sample Results 

SAMPLE NUIVIBERS 
DATE SAMPLE COLLECTED 
TIME SAMPLE COLLECTED 

DESCRIPTION 

ORGlNic'TRAFFie NO. 

INORGANIC TRAFFIC NO. 

SW-76 ' 
4/11/95 
14:25 

Seasonally Wet 
Area 

EZN 76 ^ 

MEWE 76 

SWi77 
4/11/95 
15:30 

Baghouse Pond 

EZN 77 

MEWE 77 

SW-78 
4/11/95 
14:15 

Central Ditch 

; t EZN 78 

MEWE 78 

SW-79 
4/11/95 
- 15:40 

South Ditch 

EZN 79 

MEWE 79 

SW-80 
4/11/95 
16:00 

Treatment Plant 
Outfall 

EZN 80 

MEWE 80 

SW-81 
4/11/95 

-' 16:00 
Duplicate of SW-

80 

EZN 81 

MEWE 81 

SW-83 
4/11/95 
10:00 

Amencan Ditch 
Outfall 

EZN 83 

MEWE 83 

SW-84 
4/11/95 
14:10 

Upstream 

EZN 84 

MEWE 84 

SW-57 
4/10/95 
11:00 

Trip Blank 

' EZN 57' 

MEWE 57 

VOLATILE ORGANIC COMPOUNDS 
chloroform 

2-butanone 

benzene 

toluene 

ethyl benzene 

xylenes (total) •: 

CRQL 

10 ug/l 

10 ug/l 

To ug/l 
-10 ug/l 

10 ug/l 

10 ug/l 

"•' ' , --' - . . f , M - & : ' • • ,: : - . ' % i i t i b . '= •• ' •'' 

10U 

10U 

10U 

10U% 

10U 

..'-; 10U . 

10U 

10U -'; 

10U 

10U 

,10U 

10U 

10U 

. ..'ti'i.-...^ 
10U 

10U ._ -

10U 

10U 

10U. 

10U 

iqu,. 

U 

8J 

2 j ' 

8J 

2J 

14 

10U 

, 10U 

1J 
8J 

2X 

13 

U 

10U 

10U,-

10U 

u 

10U 

10U • 

10U 

-"',,- 10U 

10U 

10U '.. 

10U 

10U 

iou 

10U 

: WU 

SEMI-VOLATILE ORGANIC COMPOUNDS 
naphthalene 

butyltfehzyilihthalate ;,• 

CRQL 
10 ug/l 

10 ug/l 

5; ' , ' •• , ' •.?iT; 'k;^^;. ^ ":' '-^' " • / I i i ; .. 

IOU WU 10U IOU 2 J 2 J 10U 10U ' 

IOU 'iou .,' 0.8J'. 1J IOU 'ii V tou IOU 

TAL METALS/CYANIDE 
cadmium 

potassium 

zinc 

CRDL 
5 ug/l 

'5600 ug7l" 

20 ug/l 

362 

20100 

8420 

12 

6680^ / . 

10900 

~=—, 
544 

10300 

33300 

372 

18800 

12700 

,,.,; -
20 

12700~ 

649 

20 

12300 

657 

13 

2780a 

906 " 

\ f 

2 9U 

^' __ 3330B " •^^Vi-ii-

60 1 'iSiifc'fii 

Note: Definitions of data qualifiers can be found in Appendix A. 
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Table 3 
Significant Sediment Sample Results 

SAMPLE NUMBERS ^ 

DATE SAMPLE COLLECTED 

DESCRIPTION 

ORGANIC TRAFFIC NO. 

INORGANIC TRAFFIC NO. 

SE-67 

4/11/95 

Baghouse Pond 

EZN 67 

MEWE 67 

SET683 

4/11/95 

Dram Tile 

EZN 68 

MEWE 68 

' SE-69 

4/11/95 

Central Ditch 

EZN 69 

MEWE 69 

SE-70 

4/11/95 

South Ditch 

EZN 70 

MEWE 70 

SE-71 

4/11/95 

Joyce Ave. -
(Xitfall -

EZN 71 

MEWE 71 

SE-72 

4/11/95 

Dup of'71 

EZN 72 

MEWE 72 

SE-73 

4/11/95 

Downstream 
Alum Creek 

EZN 73 

MEWE 73 

SE774 

4/11/95 

Amencan Ditch 
Outfall 

EZN 74 

MEWE 74 

SE-75i 
4/11/95 

Upstream Alum 
Creek 

EZN 75 

MEWE 75 

VOLATILE ORGANIC COMPOUNDS 

methylene chloride 

acetone 

carbon disulfide 

2-butanone ..-" 

benzene 

4-methyl-2-pentanone • 

toluene 

ethylbenzene 

xylenes (total) 

CRQL 

10 ug/kg 

. '10 ug/kg 

10 ug/kg 

":' 10u^/kg 

16 ug/kg 

'"yi"6ug/k"g-' 

10 ug/kg 

10 ug/kg 

10 ug/kg 

, 1 • , - , , ' , ' ' ' • ' 

9J 

15U- ' 

15U 

;-_ _ . ISU 

15U 

"• - , . 15U 

15U 

.y.- i?y..i. 
15U 

14J 

21U 

21U 

21U 

• 21U . 

21U 

.21U 

21U 

110 

70 ' 

32U 

•• ' 32l/_-

32U 

izu ' 

32U 

J2U- -. 

32U 

13J 

160 

14J 

36 

18U 

18U 

18U 

1BU 

13J 

42J 

180 

62U 

27J 

62U 

62U 

62U 

62U 

48J 

42J 

" 1 7 0 . 

56U 

• 56U 

20J 

"79 

99 

25J 

~ "120 

4J 

15U 

15U 

15U 

1SU 

15U 

15U 

15U 

15U 

100 ej 

62. • 53 

18U 16U 

18U - ' I6U 

18U 16U 

18U ' 16U 

2000D 89 

13J 6 J 

SEMI-VOLATILE ORGANIC COMPOUNDS 

phenol 

4-methylpheripl 

1,2,4-trichlorobenzene 

napHthialen6:;:,:. 

2-methylnaphthalene 

acenaphthyiene 

acenaphthene 

diberizofui^an • ' -js.^:.?''>!'.-^..:-.J/itfh-.':: '•̂• 

fluorene 

pentachlorophenol 

phenanthrene 

anthracene ' . , ' 

carbazole 

di-n-butylphthalate ; •<; i ? 

fluoranthene 

pyrene '• ".• ' = 

CRQL 

330 ug/kg 

330 ug/kg 

330 ug/kg 

330, ug/kg:::; 

330 ug/kg 

330 ug/kg 

330 ug/kg 

: 330 ug/kg 

330 ug/kg 

800 ug/kg. 

330 ug/kg 

330 ug/kg 

330 ug/kg 

330 ug/kg 

330 ug/kg 

-336'-ug/kg'-

","''' 

21 OJ 

490U 

490U 

490U 

490U 

'49OU .' 

490U 

490U 

, 1200U 

62J 

490U 

490U 

".. 490U. 

98J 

94J " 

690U 

690U 

690U 

690U 

690U 

69dU . 

690U 

690U .;. 

690U 

1760U 

240J 

690U 

690U 

690U 

350J 

336J 

5300U 

5300U 

5300U 

:• .•'. 53O0U 

5300U 

5300U 

5300U 

5300U •-

5300U 

13000U 

1800 J 

5300U 

5300U 

5300U 

5400 

10000 

580U 

5800^ 

580U 

ISOJ ~ 

170 J 

290J 

seou 

250j " 

" 310J 

800J 

3000 

360J 

370J 

82J 

3400 

3900 " 

1200 J 

2f00U 

2100U 

21O6U 

2100U 

2100U 

2100U 

2100U 

2100U 

5200U 

1500 J 

350J 

2100U 

330J 

3100 

2300"" 

640J 

1800U 

1800U 

1800U 

1800U 

1800U 

1800U 

1800U. 

1800U 

4600U 

1300J 

: - f800U 

1800U 

-:, ' leoou".-'. 
2500 

'• T2IPP, 

5000U 

5000U 

5000U " 

5000U 

5OO0U-, 

26bOJ' 

- i M o I i , 

2900J 

13000U 

28000 

4100 J 

4000J 

sooou 
36000 

28000 

1sooou 

^ - 4000J 

1S000U 

j,^r ' 15000U 

15000U 

»»,, ' rsooou 
8700J 

6500J7 

9500J " 

38000U 

96000 

13000J 

14000J 

16000U 

120000 

82000 " ' 

:-. „ 

520U 

• 550 

170 J 

91J 

520U 

^ 520U 

83J 

j .^>6J 

130J 

isbou 

18000 

. 280J 

270J 

.' 120J 

3400 

2800 

Note: Definitions of data qualifiers can be found in Appendix A. 
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Table 3 
Significant Sediment Sample Results 

SAMPLE NUMBERS 
DATE SAMPLE COLLECTED 

DESCRIPTIpN 

ORGANIC TRAFFIC NO. 

INORGANIC TRAFFIC NO. 

SE-67 

4/11/95 

Baghouse Pond 

EZN 67 

MEWE 67 

S E T 6 8 

4/11/95 

Drain Tile 

EZN 68 

MEWE 68 

SE-69 
4/11/95 

Central Ditch 

EZN 69 

MEWE 69 

SE-70 

4/11/95 

South Ditch 

EZN 70 

MEWE 70 

SE-71 

4/11/95 

Joyce Ave. 
; 'Outfall ' 

EZN 71 

MEWE 71 

SE-72 

4/11/95 

^ ' '•Dupofi71|, 

EZN 72 

MEWE 72 

SE-73 

4/11/95 

!;Downstream 
Alum' Creek 

EZN 73 

MEWE 73 

SE-74 

4/11/95 

American Ditch 
Outfall ' 

EZN 74 

MEWE 74 

SE-75 

4/11/95 

Upstream Alum 
Creek 

EZN 75 

MEWE 75 

SEMI-VOLATILE ORGANIC COMPOUNDS 
butylbenzylphthalate 
berizo(a)anthracene 
chrysene 
tiis(2-ethylhexyl)plTith'alat'e;," " l i ; , ;• 
dl-n-octylphthalate 
benzo(b)tluoranthene > f j "',*,;•;!.;'.,j-"V^ 
benzo(k)fluoranthene 
benzo(a)pyrene . :.;.i,.-,''i 
indeno(1,2,3-cd)pyrene 
benzo(g,h,l)perylene 

CRQL 
330 ug/kg 
330 ug/kg 

' 330 ug/kg 
r330'ug/k"gr; 
'" 3"3'0 "ug/kg ' 
.330 ug/kg; 

'""330"LFg/'k"g""" 
:; 330 ug/kg. 
""330u"g/kg"* 
""330"ug/k"g" 

490U 

490U 

S * " - ; 490U:.:. 

490U 

""""- r-73J""i'" 
" ^ " "53J 

j i l " ^ ' 490U 

490U 

* ' • : = -490U...:i 

_ 
690U 

110J 
170J 

: 16OJ: 

690U 

130 J 
TOOJ "" 

. eaou 

690U 

: r690U-

, ' 
5300U 

10000 
13000 

'5300U . 

5300U 

"20000 
14000" 
20000" 
15000" 
7300 

170J 
1600 

" 2 1 0 0 
1500" 
110J 
1700' 
1300 

— 1300 
970 

1000 

2100U 

1200J ' 
1700J" "" 
4300 
440J 

- 1100J " ^ 
1200 J 

—1000J 
1100 J 
380J "" 

1800U 

I'IO6J 
~"14'0'0J" 
"""3500" 
'"'360J 
— 970J 

'9'50J " 
- -710J ' 
"•~930J' 

500J 

sooou 

i"2b6b. 
15000 

r200J 

sooou 
12000 
10000 

~ " 10000 
6200 
2200J 

r SOOOU 

37000 
49000' "" 

2200J 

1SOO0U 

34000 
33000 
33000 
20000 

"13000 J ' 

520U 

1200 

1900 

75! 

1400 

1200 

' " i ' l 400 

1300 

'f,'i400 

PESTICIDES/PCBs 
endosulfan 1 

endpsulfan II . 

4,4-DDT 

alpha-chlordane 

gamma-chlordane 

CRQL 
1.7 ug/kg 

3.3 ug/kg 

3.3 ug/kg 

1.7 ug/kg 

1.7 ug/kg 

• . - . . ' • • • - . . ; . • • . ' r ^ 

2 5U 

4 9U'-

4 9U 

2SU 

7.4P 

3 5U 

_ 6 9 U 

6 9U 

3SU - ' 

3.SU 

31 

153L/ 

53U-

I'iJH.. 
27U 

15U 

2 9 U . . _ _ 

29U 

15U 

11U 

21U_ __ 

21U 

' 'J5 .-itu,:;. !.: 

11U 

47 U 

_ 9JU 

9 2U 

y...uM 
47 U 

230DP 

42DP 

2SU 

13U 

540DP 

72 

34P " 

J5U J_ 

1SU 

30P 

26U 

26U 

13U 

13U 

TAL METALS/CYANIDE 
antimony 

cadmium 

calcium 
copper 

lead 

mercury 

selenium 

sodium 

thallium 

zinc . ' ;, 

CRDL 
12 mg/kg 

1 mg/kg 

1000 mg/kg 

5 mg/kg 

0.6 mg/kg 

0.1 mg/kg 

1 mg/kg 

1000 mg/kg 

2 mg/kg 

4 mg/kg 

. - ' / . • ' ; '?• ' ""-."-'-r > ' -' --' : , ' i.' ' • i ' ; ' ; ' • ' . . ' • ' •" * ' ' ' ' 

3.3U 

26.9 

35800 

52 8 

27.9 

1.9 

0 75U 

160B 

0.87U 

5160 

10.1B 

444 

6270 

271 

60 2 

1.2 

2.7 

f85B 

1.6B 

110000 

SOU 

236 

5950 

98.8 

159 

0.65 

1.1U 

141B 

1.3U 

20200 

SOU 

13.8 

14400 

30.9, • • 

116 

,- 11 
2.4 

*58B 

13U 

750 

14 2U 

1110 

93000 

115 

397 

3.4 

3 2U 

736B 

3.7U 

52000 

13 3U 

936 

100000 

96.7 

317 

1.2 

3.0U 

6738 

3 5U 

38500 , 

3 6U 

2.4 

31500 

22.8 

33.6 

0 33 

0 82U 

150B 

0.95U 
'*.', . " " l 
s'f 1, -205 " 

4 5U 

4.1 

35800 

312 

48.9 

0.34 

IOU 

202B 

1.2U 

', ' ' '358 

3 9U 

0.72U 

28800 

30.5 

38.8 

0 28 

0.89U 

189B 

1.0U 

160 

Note: Definitions of data qualifiers can be found in Appendix A 
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sample SE-69 had levels of benzo(a)pyrene and benzo(b)fluorandiene at 20,000 ppb. Also 
detected was benzo(a)anthracene at 10,000 ppb, benzo(k)fluoranthene at 14,000 ppb, chrysene 
at 13,000 ppb, and indeno(l,2,3-cd)pyrene at 15,000 ppb, all these compounds are 
carcinogenic. The south ditch and the sample collected from the Joyce Avenue outfall had 
similar contaminants but at almost a magnitude lower than the central ditch sample. The 
central ditch drains the area along the railroad tracks by the oxide warehouse {refer to Figure 2). 
This area may be the source for the very high PAH levels. 

The samples collected in Alum Creek showed elevated levels of PAHs as well. Although many 
PAH compounds were detected in the upstream sample, levels were greater than three times 
the upstream samples in the American Ditch outfall and the downstream Alum Creek samples. 
Sample SE-74 from the American Ditch outfall had PAH levels ranging from 13,000 ppb for 
benzo(g,h,i)perylene to 33,000 ppb for benzo(a)pyrene and benzo(k)fluoranthene to 120,000 
ppb for fluoranthene. PAHs were detected in the downstream sample, SE-73, at about one-
third the concentration as the American Ditch outfall. 

Because this is a very industrialized and urban area, elevated PAH levels in Alum Creek are 
to be expected and can not be completely attributed to the site. Additionally, toluene was 
detected at 2,000 ppb at the American Ditch outfall. Yankin Majestic Paints has been identified 
as a discharger to the American Ditch. This, or another unknown discharge may be the source 
ofthis contaminant (Reference 4). 

Elevated levels of zinc, cadmium, mercury, lead, and copper were detected in most ofthe on-
site sediment samples. The highest levels of zinc were detected in SE-68 by the drain tile at 
110,000 ppm and cadmium was detected at 444 ppm. Cadmium levels were highest at the 
Joyce Avenue outfall where the analyte was detected at 1,110 ppm, mercury was detected at 
3.4 ppm, lead was detected at 397 ppm, and zinc was detected at 52,000 ppm. The highest 
mercury levels were found in the south ditch at 11 ppm. The sediment samples collected in 
Alum Creek had only a slight elevation in cadmium at 4.1 ppm in SE-74 and 2.4 ppm in SE-
73. 
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4.0 MIGRATION PATHWAYS 

4.1 Soil Exposure Pathway 

ASARCO is located in an industrial and residential urban area in the middle of the city of 
Columbus. There are three full time workers on site during the day, and a security guard at 
night. There are no targets (schools, day care centers, and residences) withing 200 feet of areas 
of contamination. However, several residences, businesses and the Windsor Elementary school 
are located within 1000 feet ofthe site. The total population within 0.25 mile ofthe site is 73 
persons (Reference 1). 

Access to the ASARCO site is restricted. A fence surrounds the perimeter of both the north 
and south sections. There is also a security guard that patrols the facility at night. According 
to Mr. James Dotson of ASARCO, these security measures do not stop juveniles from 
trespassing at the site. The sample results indicated that the majority of the contaminents lie 
with the first few inches. The contaminents include high levels of PAHs and heavy metals 
(Reference 1). 

4.2 Surface Water Pathway 

Runoff from the facility is directed to an on-site wastewater treatment system via open ditches. 
After treatment, the water is discharged through the Joyce Avenue outfall to the American 
Ditch. During times of heavy runoff, water is discharged into the American Ditch untreated 
due to the limited treatment capacity at the waste water treatment plant. The American Ditch 
flows 1.2 miles from the site through an industrial/residential area, and discharges directiy into 
Alum Creek at Maryland Avenue, River Mile 9.1. From this location. Alum Creek flows 8.3 
miles to converge with the Big Walnut Creek. The remaining 5.5 miles ofthe 15 mile target 
distant limit lies within Big Walnut Ctcck(Fi£iure 5) (Reference 10). 

Sediment samples collected from the on-site ditches revealed high levels of heavy metals, 
including cadmium as high as 444 ppm, zinc as high as 110,000 ppm, and mercury as high 
as 11 ppm, and very high levels of various PAHs. It appears that contaminants originating on 
site have leached from the soils into the drainage ditch system where they have been 
concentrated in the sediments. Sediment samples collected from the effluent of wastewater 
treatment plant also showed high levels of cadmium, zinc, mercury, and PAHs. The water 
treatment plant effluent sample detected high levels of zinc. The American Ditch discharge into 
Alum Creek and the downstream Alum Creek samples had very high levels of PAHs and 
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toluene. These contaminates cannot be completely attributed to the site, but ASARCO may 
be a contributor. 

The Ohio EPAs Water Quality Standards designates the American Ditch as a nuisance 
prevention/ limited resource water, an agricultural and industrial water supply, and a secondary 
contact recreation water. Alum Creek is designated as a warmwater aquatic life habitat, an 
agricultural and industrial water supply, and a primary contact recreation water. Big Walnut 
Creek is classified as a state resource exceptional warm water habitat, primary contact, fishery 
and a public, industrial, and agricultural water supply (Reference 3). 

The entire 15 mile target distant limit (TDL) , consisting of Alum Creek and Big Walnut 
Creek, is used extensively for the recreational fishing of bass, catfish and saugeye. There are no 
fisheries or recreational areas that have been closed along Alum Creek or the Big Walnut Creek 
15 miles down stream from ASARCO. Wetlands may be found along this extent of river, 
however, no wedand maps have been published for Franklin County at the time of this 
Integrated Assessment. Therefore, no wetland areas have been identified along the 15 mile 
length of Alum Creek or Big Walnut Creek (Reference 1). 

There are three identified endangered species located within 15 miles down stream ofthe site. 
These are aquatic organisms living along or in the 5.5 miles of Big Walnut Creek within the 
15 mile TDL. The species are the federal and state endangered Pleurobema Clava (Clubshell 
Clam), the state endangered Villosa Fabalis (Rayed Bean Clam), and the state endangered 
Magnonaias Nervosa (Washboard Clam ) (Reference 11). 

There are no surface water intakes located within 15 miles downstream of the site. Most 
residence are served by the City of Columbus municipal water system, which derives its water 
from intakes outside the area of interest (Reference 1). 

4.3 Ground Water Pathway 

No groundwater samples were collected during this investigation. The majority of the 
population within a 4 mile radius of ASARCO relies on water supplied by the city of 
Columbus. However, one trailer park, three churches, one business, one dance school, and one 
hospital, have their own drinking water wells within 4 miles. No city well fields are located 
within a 4 mile radius ofthe site (Reference 1). 

The Mount Herman Baptist Church is located one mile from the site and serves 900 people 
with groundwater. Within 2 to 3 miles of ASARCO lies the Byway Mobile Home Park 
serving 180 people, Bridgeview Party House serving 100 people, and Mount Carmel Medical 
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serving 2000 people. Within 3 to 4 miles of the site lies the Christ Centered Church serving 
60 people, the Cooke Road Church ofthe Nazarine serving 100 people, and the Ohio Center 
for Dance serving 2000 people. The total number of people served by groundwater wells 
within a 4 mile radius of ASARCO is 3320 (Reference 1). 

The average depth to the water table is 100 feet, but depth fluctuates with climatic changes. 
Deep groundwater flow in the area is generally to the east/southeast. A spring fed pond, located 
on the southwest corner ofthe ASARCO property, is actively receiving recharge from the local 
groundwater (Reference 1). 

4.4 Air Pathway 

Although Ohio EPA personnel did not initiate a formal air sampling program at ASARCO, 
portable air monitoring was conducted. Because most ofthe site is lacking in vegetation, there 
is a possibihty of contaminants migrating as windblown particulates. 

The estimated population according to the 1990 census is as follows (Reference 11): 

RADIUS POPULATION 

0-1/4 73 
1/4-1/2 2,072 
1/2-1 10,860 
1-2 54,417 
2-3 96,340 
3-4 85,463 

Sensitive environments within a four mile radius include portions ofthe Olentangy River and 
Alum Creek, as well as the habitat of four endangered or threathened species. These species 
are located within two to four miles ofthe site, and include Epioblasma Rangiana (Northern 
Riffleshell), Elliptio Crassidens Crassidens (Elephant Ear), Tyto Alba (Barn Owl), and 
Uniomerus Tetralamus (Pondhorn) (Reference 11). A four-mile radius map can be found in 
Appendix C. 
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Appendix A ASARCO Soil Sample Results 

SAMPLE NUMBERS 
DATE SAMPLE COLLECTED 
TIME SAMPLE COLLECTED " • ' - ' ""^ ' 
SAMPLE DEPTH 

DESCRIPTION 

ORGANIC TRAFFIC NO. 

INORGANIC TRAFFIC NO. 

SO-58 
4\11\95 

I'"9:4al!ir, 
2-4" 

Maintenance 
- JBuilding' -

EZN 58 

MEWE 58 

SO-59 
4\11\95 

8:40 
2-4" 

Roaster Building 

EZN 59 

MEWE 599 

SO-60 
4\11\95 
• 11:00 • 

2-4" 
West of N 

Mound 

EZN 60 

MEWE 60 

SO-61 
4\11\95 

8:35' 
0-6" 
Oxide , 

Warehouse • 

EZN 61 

MEWE 61 

SO-62 
4\11\95 

9:15-
1-2' 
Oxide 

Warehouse 

EZN 62 

MEWE 62 

SO-63 
4\11\95 
10:30 -" 
1-3" 

S"of Rail Trestle 

EZN 63 

MEWE 63 

SO-64 
4\11\95 

" 11:00 
2.75' 

S of Rail Trestle 

EZN 64 

MEWE 64 

SO-65 

4\11\95 
I'9:00 ; • 

2-4" 

Dup of SO-59 '.. 

EZN 65 

MEWE 65 

SO-66 

4\11\95 
9:10"^-
8-12" 

Ba(*;ground 

EZN 66 

MEWE 66 

SO-86 
4\11\95 

. 11:40 • 
2-5' 

West of *N Mound 

EZN 86 

MEWE 86 

VOLATILE ORGANIC COMPOUNDS 
chloromethane 
bromomethahe" ' ~, 
vinyl chloride 
chloroethane • 
methylene chloride 
acetone 
carbon disulfide 
1,1-dichloroethene 
1,1-dichloroethane 
1,2-dichloroethene (total) 
chloroform 
1,2-dichloroethane 
2-butanone 
1,1,1-trichloroethane 
carbon tetrachloride 
bromodichloromethane 
1,2-dichloropropane 
cis-1,3-dichloropropene 
trichloroethene 
dibromochloromethane _ : . 
i,1,2-trichloroethane 
benzene 
trans-1,3-dichloropropene 
bromoform, 

4-methyl-2-pentanone 
2-hexanone '." 
tetrachloroethene 
1,1,2,2-tetrachloroethane 
toluene 
chlorobenzene 
ethyl benzene 
styrene 
xylenes (total) 

CRQL 
10 ug/kg 

"" 10ug7kg 
10 ug/kg 
10 ug/kg 
10 ug/kg 
10 ug/kg 
10 ug/kg 
10 ug/kg 
10 ug/kg 
lOlug/kg 
10 ug/kg 
10 ug/kg 
10 ug/kg 
10 ug/kg 
10 ug/kg 
10 ug/kg 
10 ug/kg 

"" 10 "ug/kg 
10 ug/kg 
10 ug/kg 
10 ug/kg' 
lOug/k'g 
10 ug/kg 

10 ug/kg 
10 ug/kg 
10 ug/kg 
10 ug/kg 

..,10 ug/kg 
10 ug/kg 
10 ug/kg" 
10 ug/kg 
10 ug/kg 
10 ug/kg 

• i i J ' : :... •• ' '-- ' 

14U 
14U 
14U 
14U 

33UJB 
14UJB 
14UJB 

14U 
14U 
14U 
14U 
14U 
14U 
14U 
14U 
14U ; 
14U 
14U = 
14U 
14LJ:flV 
14U 
14Q r 
14U 

14U' 
14U 
14U 
14U 
14U 
14U 
14(J •*" 
14U 
14U -
14U 

13U 
" T3U 

13U 
13U 

13UJB 
13UJB 
13UJB 
- 13U 

13U 
13U 
13U 
13U 
13U 
13U 
13U 
13U 
13U 
13U 
13U 

:13U 
13U 
13U 
13U 

''" 13U!-

13U 
13U 
13U 
13U 
13U 

,13U 
13U 
13U 
13U 

12U 
12U~"" 
12U 
12U 

68UB 
12UJB 
12UJB 

12U 
12U 
12U 
12U 
12U 
12U 
12U 
12U 
12U 
12U 
12U : 
12U 

•••'••• i 2 i J ' - ; ; . . 

~12'U "" " 

12U 
J;; if i lf-iT^ 
j : v : ; . i „ - . . - . . . . . . ' . - • • • • • • • • • • • . . -

12U 
12U 
12U 
12U 

2J 
12U 
12U 
12U 
12U 

14U 
i"4U 
14U 
14U 

51UB 
5UJB 
2UJB 

14U 
14U 
14U 
14U 
14U 
14U 
.14U 
14U 
14U 
14U 

,;14U 
14U 

,;i-14U îi: 
14"u" 

"Tiu" 
14U 

" 14U: 

14U 
14U 
14U 
14U 
14U 
14U 
14U 
14U 
14U 

13U 
'13U' 
13U 
13U 

13UJB 
13UJB 

13U 
13U 
13U 
13U 
13U 
13U 
13U 
13U 
13U 
13U 
13U 
13U 
13U 
13U 

"'"" i s u " " 
13U 
13U 

' 13U ' ' 
13U 
13U 
13U 
13U 
13U 
13U 
13U 
13U 
13U 

13U 
" 13"U' 

13U 
13U 

42UB 
13UB 

13U 
13U 
13U 
13U 
13U 
13U -
13U 
13U 
13U 
13U 
13U 

~ "13U 
13U 
13U 

"13U" " 
13U 

' ' 13U "" 
13U 
13U • 
13U 
13U 
13U 
13U • 
13U 
13U 
13U 

13U 

13U 
13U 

30UB 
13UJB 
13UJB 

13U 
13U 

• 13U 
13U 
13U 
13U 
13U 
13U 
13U 
13U 
1"3U "' 
13U 
13U-

""" 13U • 
13U" 
13U 

l'3U 
13U 
13U 
13U 
13U 

U 
13U 
13U 
13U 
13U 

13U 
13U " 
13U 

'13U •--
13UJB 
13UJB 

13U 
13U 
13U 
13U 
13U 
13U 
13U 
13U 
13U 
13U 
13U 

' -130 '" 
13U 
13U 

' " i ' s u " ' 
13U"'- ' 
13U 

13U 
13U 
13U 
13U 
13U 
13U 
13U 
13U 
13U 
13U 

12U 
T2U 
12U 

-' 12U 
12UJB 
12UJB 

12U 
12U 
12U 
12U 
12U 
12U 
12U 
12U 
12U 

.- 12U 
12U 
12U 
12U 
12U 
12U 
12U 
12U 

12U" 
12U 
12U 
12U 
12U 

2J 
12U 
12U 
12U 
12U 

12U 
""" 12U 

12U 
12U 

12UJB 
12UJB 

12U 
- 12U 

12U 
•12U 
12U 
12U 
12U 
12U 
12U 
12U 
12U 
12U 
12U 
12U 

""• " '12U 
'"~12U 

12U 

12U 
12U 

• r:i2u 
12U 

- 12U 
2J 

12U 
12U 
12U 
12U 
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SAMPLE NUMBERS 
DATE SAMPLE COLLECTED 
TIME.^AMIPLE COLLECTED 
SAMF-LE DEPTH 

DESCRIPTIONV ^ , 
ORGANIC TRAFFIC NO. 
INORGANIC TRAFFIC NO. 

SO-58 

4\11\95 
9:40 ' 
2-4" 

' Maintenance 
Building 

EZN 58 

MEWE 58 

SO-59 

4\11\95 
8:40" 
2-4"" " 

Roaster Building 

EZN 59 

MEWE 599 

SO-60 
4\11\95 
11:0'0 
2-4" 

West of N 
Mound 

EZN 60 

MEWE 60 

SO-61 ' 

4\11\95 
8:35 
0-6" 
Oxide 

WaretK]use^ 

EZN 61 

MEWE 61 

SO-62 
4\11\95 

y 9:15 Z 
1-2'"" 
Oxide 

Warehouse 

EZN 62 

MEWE 62 

SO-63 
4\11\95 
10:30 
1-3'' 

S O ^ 

4\11\95 
11:00 
2.75' 

SO-65 
4\11\95 

" 9:00 •;' 
2-4"" ' 

SO-66 
4\11\95 

• 9:ib 
8-12"" 

S of Rail Trestle. S of Rail Trestle OupofSO-S9 Background 

EZN 63 EZN 64 EZN 65 EZN 66 

MEWE 63 MEWE 64 MEWE 65 MEWE 66 

SO-86 
4\11\95 

•y'^9.:'-
• 2-5'' 

Wast of N Mound 

EZN 86 

MEWE 86 

SEMI-VOLATILE ORGANIC COMPOUNDS 
phenol 
bis(2-chloroethyl)ether 
2-chlorophenol 
1,3-dichlorobenzene 
1,4-dichlorobenzene 
1,2-dichl6robenzene 
2-methylphenol 
2,2-oxybrs(1-chlofopropane) 
4-methylphenol 
fi-nitroso-di-n-dipropylamine 
hexachloroethane 
nitrobenzene 
isophorone 
2-nitr6phenol 
2,4-dimethylphenol 
bi^(2-chloroethoxy)methane 
2,4-dichlorophenol 
;1,2',4-trichlorobenzene 
naphthalene 
4^chloroaniline 
hexachlorobutadiene 
4lchloro-3^methylphenol * "" 
2-methylnaphthalene 
hexachlorocyclopentadiene 
2,4,6-trichlorophenol 
2,4s5-trichlorophenol 
2-chloronaphthalene 
2lnitroanlline 
dimethylphthalate 
acenaphthyiene 
2,6-dinitrotoluene 
3|iiitroaniJine - "• , 

CRQL 
330 ug/kg 
330 ug/kg 
330 ug/kg 
330 ug/kg 
330 ug/kg 
330 ug/kg 
330 ug/kg 
330 ug/kg 
330 ug/kg 
330 ug/kg 
330 ug/kg 
330 ug/kg 
330 ug/kg 
330 ug/kg -
330 ug/kg 
330 ug/kg 
330 ug/kg 
330 ug/kg 
330 ug/kg 
330 ug/kg 
330 ug/kg 
330 ug/kg 
330 ug/kg 
330 ug/kg 
330 ug/kg 
800 ug/kg 
330 ug/kg 
800 ug/kg 
330 ug/kg 
330 ug/kg 
330 ug/kg 

. 330 ug/kg -

460UR 
460UR 

~466UR 
460UR 

25J 
460UR 
460UR 
460UR , 
460UR 
460UR 
460UR 

' " " '460U'R '^ ' " 

460UR 
460UR 
460UR 
460UR 
460UR 
460UR 

240J 
460UR , 
460UR 

. 460UR 
390J 

460UR , 
460UR 

" T200UR'', 
""460"U"R 

, 1200UR 
460UR 

34J 
460UR 
460UR 

410U 
41 OU 
4l'0U 
410U 
410U 
41 OU 
410U 
410U 
410U 
41 OU 
410U 
410U 
410U 
410U 
410U 
41 OU 
410U 
41 OU 

26J 
-410U 

410U 
410U 

30J 
41 OU 
410U 

1000U 
4io~u " 

1000U 
410U 

27J 
410U 
410U 

400U 
400U 

"4"obu"" 
400U 
400U 
400U 
400U 
400U 
400U 
400U 
400U 
400U 
400U 
400U 
46"6ij"' 
400U 
400U 
400U 

36J 
400U 
400U 
400U 

60J 
400U 
400U 

1000U-
""""40~6u'" 

1000U 
400U 

27J 
400U 

." 400U 

460U 
460U -
460U 

• 460U 
460U 
460U 
460U 
460U 
460U 
460U 
460U 
460U 
460U 
460U 
460U 
460U ' " 
460U 
460U 
120J 

"" • '4660"" ' -
460U 
460U. 
170J 

460U 
460U 

1200U 
460U " 

1200U 
460U 
460U -
460U 
•460U 

440U 
440U 
440U 
440U 
440U 
440U-
440U 
440U 
440U 
440U 
440U 
440U -
440U 
440U 
440U 
440U 
440U 
440U •-

39J 
440U 
440U 
440U 

43J 
440U " 
440U 

1100U 
440U 

1100U 
440U 
440U 
440U 
440U 

430U 
• 430U 
" "430U" 

430U 
25J 

430U 
430U 
430U 
430U 
430U 
430U 
430U 
430U 
430U 
430U 
430U 
430U 
430U • 
240J 
430U. 
430U 
430U 
31 OJ 
430U 
430U 

1100U 
" 436U 
1100U 
430U 

37J 
430U 
430U 

420U 
.'420U •, 

""""4200" 
420U 
420U 
420U 
420U 
420U 
420U 
420U 
420U 
420U 
420U 
420U 
"420U"' 
420U 
420U 

, 420U 
27J 

420U 
420U 
420U 

34J 
420U 
420U 

1100U 
420U 

1100U 
420U 
420U 
420U 
420U 

430U 
43PU 
430U 
430U 
430U 
430U 
430U 
430U. 
430U 
430U 
430U 
430U 
430U 
430U 
430U 
430U 
430U 
430U 

41J 
430U 
430U 
430U 

36J 
430U 
430U 

1100U 
430U 

1100U 
430U 

48J 
430U 
430U, 

400U 
400U 

' " 46OU 
400U 
400U 
400U 
400U 
400U 
400U 
400U 
400U 
400U 
400U 

. 400U 
400U 
400U 
400U 
400U 
400U 

- . 400U 
400U 
400U 
400U 
400U 
400U 

1000U 
"4OOU 

1000U 
400U 

^ 400U 
400U 
400,U 

410U 
410U 
4i6u 
41 OU 
410U 

• '41 OU 
41 OU 

-410U 
410U 
410U 
410U 
410U 
41 OU 

.410U 
41 OU 
41 OU 
410U 
410U 
410U 
41 OU 
410U 
410U 
410U 
410U 
410U 

1000U 
41 OU 

- 1000U 
410U 
41 OU 
410U 
410U 
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SAMPLE NUMBERS , ; 
DATE SAMPLE COLLECTED 
"TIME SAMPLE COLLECTED , ;" i :';̂  . ^ T 
SAMPLE DEPTH 

DESCRIPTION :-

ORGANIC TRAFFIC NO. 
INORGANIC TRAFFIC NO. 

SO-58 
4\11\95 

9:40 
2-4" 

^ Maintenance 
Building -, 

EZN 58 

MEWE 58 

SO-59 
4\11\95 

8:40 
2-4" 

HR(}aster, Building 

EZN 59 

MEWE 599 

SO-60 
4\11\95 
11:00 
2-4" 

""West of N 
Mound 

EZN 60 

MEWE 60 

SO-61 
4\11\95 

8:35 
0-6" 
Oxide 

Waretwuse 

EZN 61 

MEWE 61 

SO-62 
4\11\95 

9:15-
1-2' 
Oxide 

Warehouse 

EZN 62 

MEWE 62 

SO-6.3: : 
4\11\95 
10:30 
1-3" 

S of Rail Trestle 

EZN 63 

MEWE 63 

.Sb-64 
4\11\95 
11:00 
2.75' 

S of Rail Trestle ^ 

EZN 64 

MEWE 64 

SO-65 
4\11\95 

9:00 • : i 
2-4" 

Dup of SO-59 

EZN 65 

MEWE 65 

SO-66'' 
4\11\95 

rf3,f:ia'i' 
8-12" 

".;- Bacl(gr()und. 

EZN 66 

MEWE 66 

s6-86 
4\11\95 

"• 11:40 
2-5' 

West of N Mound 

EZN 86 

MEWE 86 

SEMI-VOLATILE ORGANIC COMPOUNDS 
acenaphthene 
IPNihitrbphenol 
4-nitrophenol 
dibenzdfuran 
2,4-dinitrotoluene 
diethylphthalate 
4-chlorophenyl-phenyl ether 
fluorene ,,'; 
4-nitroaniline 
4i6Tdinitro-2|methylphenol 
n-nitrosodiphenylamine 
||bl-pm6phenyi-phenyl ether 
hexachlorobenzene 
pientachldrpphenbl " 
phenanthrene 
anthracene 
carbazole 
di-n-butylphthalate 
fluoranthene 
pyrene i ' ' '• 
butylbenzylphthalate 
3;3-d|ch|prpbenzidine 
benzo(a)anthracene 

dhrys^rief i 
bis(2-ethylhexyl)phthalate 
di-n-ibct/lpihthaiate ' " 
benzo(b)fluoranthene 
b'enz6(k)fluoranthene 
benzo(a)pyrene 
ihdeno(1,2,3-cd)pyrene 
dibenzo(a,h)anthracene 
benzo(g,h,i)perylene 

CRQL 
330 ug/kg 
800 ug/kg 
800 ug/kg 
330 ug/kg 
330 ug/kg 

' 330 ug/kQJ 
330 ug/kg 
330 ug/kg 
800 ug/kg 
800 ug/kg 

"330 ug/kg 
330 ug/kg 
330 ug/kg 
800 ug/kg 
330 ug/kg 
330 ug/kg 
330 ug/kg 

" "3"30 ug/kg 
330 ug/kg 

" 330 ug/kg 
330 ug/kg 
330 ug/kg 
330 ug/kg 

. 330 ug/kg 
330 ug/kg 
330 ug/kg 
330 ug/kg 
330 ug/kg 
330 ug/kg 
330" ug/kg 
330 ug/kg 
330 ug/kg 

- . - . . . ii-. i i i i îii' fe • -iflii ;.•'•.. i -̂
160 J 

I260OR 
1200UR 

220J 
460UR 

23J 
460UR 

200J 
1200UR 
1200UR 

93J 
460UR 
460UR 

1200UR 
2200J 
456J 
"31 OJ ' 

29J 
22"6'"0J"" 
260OJ 

'68J 
460UR 

740J 
870J 

460JBUR 
44J 

540J 
460J 
490J 
356J * 
100 J 
330J 

120J 
-"" "l6'"660" 

1000U 
72J 

410U 
410U 
410U 
140J 

1000U 
1000U 
4100" 
410U 
410U 

""lOOOU 
1300 
320J 
"iioj""' 
410U 
1500 
1700 
41 OU 
4100 

920 
1000 
600B 
410U 

730 
590' 
740 
566 

220J 
490 

37J 
"iooou ' • 

1000U 
38J 

400U 
406U 
400U 

•:--.•••• • - . ^ g j 

IOOOU 
IOOOU 

' 4000 
400U 
400U 

I6OOU 
600 

; ' ^ i i o j 
" "83J 
.400U • 

950 
< 920 
400U 

~'''406U 
'"" 410 

490 
400UJB 

92J 
420 

320J 
360J 
"230J " 

86J 
200J -. 

120J 
I26OU 
1200U 

120J 
460U 

"4660;" 
4600 
i40J 

1200U 
I2OOO 
466U 
460U 
460U 

"1200U 
1800 
330J 

"""4660 "7 
' 1900" 

""' 1300 
' '460U 

460U 
1100 
960 

460JBU 
460U 

810 
690 
840 

320J 
110J 

:280j l - ' 

440U 
11660"̂ ' 
1100U 

27J. 
440U 

ii 440U 
440U 
; • &0J" 

1100U 
T160O"" 

" '440O " 
i440U 
440U 

IIOlDU 
620 

110J 
" """97J " 

44pU 
"840 
580 

"44OU ""' 
440U 
" "476" 

440 
440U 
440U 
340J 
200J 
280J 
190J 

440U 
_• 190J 

33J 
• II66U 

1100U 
130J. 

430U 
436O" 
430U 

9TJ 
1100U 

"""i"'i66"0" 
"430U " 
430U 
430U 

" 11660 
900 

•""' "I'fOJ 
•52J" 

430U 
• 590 

500 
30J'"' 

430U 
366J " 
570 

430UJB 
430U 
420J 
240J 
240J 

" " i 8 6 j 
81J 

180J 

420U 
Y1OOU 
1100U 
- •42OU 

420U 
4260 
420U 
420U 

1100U 
1100U 
420U 
420U 
420U 

1100U 
100J 

' "420U ' 
"42"6u'' 

"""4200"-." 
66J" 

"" ' " 56S .̂ 

420U 
~4200"" 

420U 
71J 

420UJB 
420U 

41J 
420U 
420U 
420U 
420U 
420U 

110J 
1100U 
1100U 

80J 
430U 

•=V430U"' 
'"436O" 

- '*136J' 
1100U 
"lioou 

430U" 
430U 
430U 

II6OU ' 
1200 
300J 
i90J 

' 436O 
1800 
1600 
'23J 

-:•• 43'6u 
830 
990'; 

1100B 
70J . 
760 
750 
700 

. 516 
180J 
460 

400U 
'16660 
IOOOU 
400U 
400U 
400U 
400U 
400U 

IOOOU 
IOOOU 
400U " ' 
400U 
400U 

1660O 
330J 

6 7 J " 
4"000 " 
400U 

430 
290J 

"40''0U 
400U 
280J 
250J 

400UBJ 
38J 

200J 
140 J . 
180J 
"94J 

400U 
92J 

410U 
IOOOU 
IOOOU 
410U 
410U 
41 OU 
41 OU 
410U 

IOOOU 
" IO66O 

" 4i6u 
410U 
410U 

" 1666O 
41J 

'410U 
" 410U 

4100 
"53J 
39J 

"""416O 
4.1 OU 

26J 
34J 

410UJB 
410U 

36J 
' 29J 

27J 
28J 

410U 
29J 



Appendix A ASARCO Soil Sample Results 

SAMPLE NUMBERS 
DATE SAMPLE COLLECTED 
TIME SAMPLE COLLECTED | ! ^ ^ | | k,..m.K^.. 
SAMPLE DEPTH 

DESCRIPTION i H H I H H J i 
ORGANIC TRAFFIC NO. 
INORGANIC TRAFFIC NO. 

SO-58 
4\11\95 

9:40 
2-4" 

Maintenance 
Building 

EZN 58 

MEWE 58 

SO-59 
4\11\95 

8:40 
2-4" 

Roaster Building 

EZN 59 

MEWE 599 

SO-60 
4\11\95 
11:00 
2-4" 

West of N. 
Mound 

EZN 60 

MEWE 60 

SO-61 
4\11\95 

8:35 
0-6" 
Oxide 

Warehouse 

EZN 61 

MEWE 61 

SO-62 
4\11\95 

9:15 
1-2' 
Oxide 

Warehouse 

EZN 62 

MEWE 62 

SO-63 
4\11\95 
10:30 
1-3" 

S. of Rail Trestle 

EZN 63 

MEWE 63 

SO-64 

4\11\95 
11:00 
2.75' 

S. of Rail Trestle 

EZN 64 

MEWE 64 

SO-65 

4\11\95 
9:00 
2-4" 

Dup of SO-59 

EZN 65 

MEWE 65 

SO-66 

4\11\95 
9:10 
8-12" 

Background 

EZN 66 

MEWE 66 

SO-86 
4\11\95 
11:40 
2-5' 

West of N. Mound 

EZN 86 

MEWE 86 

PESTICIDES/PCBs 
alpha-BHC 
beta-BHC 
deita-BHC 
gamma-BHC ( L i n d a n e ) ' " ' ^ ^ f m U m i P ^ ' 
heptachlor 

aldrin I H H K 
heptachlor epoxide 
endosulfan 1 , , .. .,;^P||||PP||||||p^y' 
dieidrin 

endrin 

endosulfan II ^ H M H B H M B 
4,4-DDD 

endosul^n sulfate flHHfHH 
4,4-DDT 

methoxychlor flHHHB 
endrin ketone 

endrin aldehyde „ f l i ^ B 
alpha-chlordane 

gamma-chlordane : 1 H H ! ^ H H 1 
toxaphene 

aroclor-1016 I H H H i 
aroclor-1221 
a r o c l o r - 1 2 3 2 ' I I ^ P P P I I I I I P P f P ^ ^ 
aroclor-1242 

aroclor-1248 J H f l H H H H I ^ 
aroclor-1254 
aroclor-1260 

CRQL 
1.7 ug/kg 
1.7 ug/kg 
1.7 ug/kg 
1.7 ug/kg 
1.7 ug/kg 
1.7 ug/kg 
1.7 ug/kg 
1.7 ug/kg 
3.3 ug/kg 
3.3 ug/kg 
3.3 ug/kg 
3.3 ug/kg 
3.3 ug/kg 
3.3 ug/kg 
3.3 ug/kg 
17.0 ug/kg 
3.3 ug/kg 
3.3 ug/kg 
1.7 ug/kg 
1.7 ug/kg 
170 ug/kg 
33 ug/kg 
67 ug/kg 
33 ug/kg 
33 ug/kg 
33 ug/kg 
33 ug/kg 
33 ug/kg 

2.4U 
2.4U 
2,4U 
2.4U 
2.4U 

2.1JP 
2.4U 
2.4U 
4.6U 

12 
4.6U 
4.6U 
4,6U 
4.6U 

4.6U 
24U 

4.6U 
4.6U 
5.9P 
6.0P 

240U 
46U 
94U 
46U 
46U 
46U 
46U 
46U 

2.1U 
2.1U 
2.1U 
2.1U 
2.1U 
2.1U 
2.1U 
2.1U 
4.1U 
4.1U 
4.1U 
4.1 U 
4.1U 
4.1U 
4.1U 
21U 

4.1U 
4.1U 
2.1U 
2.1U 

210U 
41U 
83U 
41U 
41U 
41U 
41U 
280 

2.1U 
2.1U 
2.1U 
2.1U 
2.1U 
2.1U 
2.1U 
2.1U 
4.0U 

8.9 
4.0U 
4.0U 

21 
4.0U 
4.0U 
21U 

4.0U 
4.0U 
2.1U 
2.1U 

210U 
40U 
82U 
40U 
40U 
40U 
40U 
40U 

2.4U 
2.4U 
2.4U 
2.4U 
2.4U 
2.4U 
2.4U 
2.4U 
2.4U 
15P 

4.6U 
4.6U 
4.6U 
4.6U 
5.7P 
24U 
4.6U 
4.6U 
2.5P 
2.4U 
240U 
46U 
94U 
46U 
46U 
46U 
46U 
46U 

2.3U 
2.3U 
2.3U 
2.3U 
2.3U 
2.3U 
3.4P 
2.3U 
4.4U 

16 
4.4U 
4.4U 
4.4U 
4.4U 

4.4U 
23U 

4.4U 
4.4U 
2.3U 
2.3U 
230U 
44U 
90U 
44U 
44U 
44U 
44U 
44U 

2.2U 
2.2U 
2.2U 
2.2U 
2.2U 
2.2U 
3.5P 
2.2U 
4.3U 
100 

4.3U 
4.3U 
10P 

4.3U 
190DP 

22U 
4.3U 
4.3U 
3.2P 
4.1P 

220U 
43U 
88U 
43U 
43U 
43U 
43U 
43U 

2.2U 
2.2U 
2.2U 
2.2U 
2.2U 
2.2U 
2.2U 
2.2U 
4.2U 
4.2U 
4.2U 
4.2U 
4.2U 
4.2U 
4.2U 
22U 

4.2U 
4.2U 
2.2U 
2.2U 

220U 
42U 
86U 
42U 
42U 
42U 
42U 
42U 

2.2U 
2.2U 
2.2U 
2.2U 
2.2U 
2.2U 
2.2U 
2.2U 
4.3U 
4.3U 
4.3U 
4.3U 
4.3U 
4.3U 
4.3U 
22U 

4.3U 
4.3U 
2.2U 
2.2U 
220U 
43U 
87U 
43U 
43U 
43U 
43U 

360 

2.1U 
2.1U 
2.1U 
2.1U 
2.1U 
2.1U 
2.1U 
2.1U 
4.0U 
4.0U 
4.0U 
4.0U 
4.0U 
4.0U 

24 
21U 

4.0U 
4.0U 
2.1U 
2.1U 
210U 
40U 
82U 
40U 
40U 
40U 
40U 
40U 

2.1U 
2.1 Ui 
2.1U 
2.1U 
2.1U 
2.1U 
2.1U 
2.1U 
4.1U 
4.1U 
4.1U 
4.1U 
4.1U 
4.1U 
4.1U 
21U 

4.1U 
4.1U 
2.1U 
2.1U 
21 OU 

41U 
83U 
41U 
41U 
41U 
41U 
410 



Appendix A ASARCO Soil Sample Results 

IAMPLE^NUMBERS ' • H'l'^^ f f : i ; i 
DATE SAMPLE COLLECTED 
TIME'SAMPLrCOLLECTED / ' ' iJ " "S^''J7.:r^..j 

SAMPLE DEPTH 
' ^ " t r * " " • " T - " - " p " ^ — — , , r - " 

DESCRIPTION V' 
ORGANIC TRAFFIC NO. 

INORGANIC TRAFFIC NO. 

SO-58 
4\11\95 

9:40 
2-4" 

Maintenance 
i:;;. Building 

EZN 58 

MEWE 58 

SO-59 
4\11\95 

i;^^4Q"""" 
2 - 4 " 
- - - —~ 

Roaster Building 

EZN 59 

MEWE 599 

SPT60 

4\11\95 
, 11:00^ 

2-4" 
West of N 

Mound 

EZN 60 

MEWE 60 

SO-61 
4\11\95 

8:35 
0-6" 

: Oxide 
Warehouse 

EZN 61 

MEWE 61 

SO-62 
4\11\95 

9:15 
1-2' 
Oxide ' J 

Warehouse 

EZN 62 

MEWE 62 

SO-63 
4\11\95 
10:30'^-
1-3" 

; " -.' " - . -
S of Rail Trestle 

EZN 63 

MEWE 63 

SO-64 

4\11\95 
. 11:00 

2.75' 
- ' ' ~ 
S of Rail Trestle 

EZN 64 

MEWE 64 

SO-65 
4\11\95 

9:00 
2-4" 

Dup of 80-59. 

EZN 65 

MEWE 65 

SO-66 
4\11\95 

9:10, 
8-12" 

— 
Background 

EZN 66 

MEWE 66 

SO-86 
4\11\95 
11:40 
2-5' 

.West of N Mound 

EZN 86 

MEWE 86 

TAL METALS/CYANIDE 
aluminum 
antimony •• l a - -11 f:;:''. iji;.-. 
arsenic 
barium, • î yi:: i- i'; c': ..Z%' 
beryllium 
cadmium 
calcium 
chromium ' ' . 
cobalt 
copper 
iron 
lead 
magnesium 
im^nganese 
mercury 
nickel 
potassium 
selenium 
silver 
sodium 
thallium 
vanadium 
zinc 
iciyariide 

CRDL 
40 mg/kg 
12 mg/kg 
2 mg/kg 

40 mg/kg 
1 mg/kg 
1 mg/kg 

1000 mg/kg 
2 mg/kg 
10 mg/kg 
5 mg/kg 
20 mg/kg 
0.6 mg/kg 

1000 mg/kg 
' 3 mg^g 

0.1 mg/kg 
'8 mg/kgli-• 

1000 mg/kg 

1 rng/kgife 
2 mg/kg 

100gim|(kg| 
2 mg/kg 
10 mg/kg . 
4 mg/kg 
2 mg/kg 

. ... •.:.• ' i M i i . ; : : . i : . i - ^ 

4920 
15.0U 

10.8 
• 1.17 . 
0.55B 

- lOIO.r-
17200 
1 10.9-t 
9.6B 
393 

16500 
192 

7050 
129 

0.6l" 
25.1 

836B 
2.1 

i;90 
3968 

0;820' 
16.7 " 

238000 
0.75 

5710 
14.3U 

13.2 
80 

0.52B 
1270 

30900 
10.6 
7.3B 
205 

20000 
695 

12300 
- - ^ j ^ •• 

"6."39"" 
20.5 

1110B 
0.99U 

1.8U 
356B 

"0.780 " 
16.9 

214000 
.0.65U 

8120 
13.4U 

6.6 
165 

0.97B 
547, 

" 20806" 
I2.4r 
15.3 
357 

25000 
158 

9670 
323" 

"6.43 
31.3 iii 

2050 
1 1B i 
1.7U 

522B 
" '6;730 

22.1 
125000 

0.61 U 

75800 
20.8 
150 

83.4 
0.54B 

'13000 
2Y.3 
3.5B 
49.9 

13500 
318 

24500 
281 
0.27 

10.3B 
837B 
1i-QB . 
1.9U 
556B 

0.81 U 
52.6 

23100 
0.67U ' 

18500 
f4.9U' 

13.4 
245 

L I B 
i 84:8 
71700 

27.4 
6.5B 
128 

21800 
679 

7850 
579" 
6.75 
18.8 

2930 
i : 1.3B 

1.9U 
; 565B 

6;8'2U 
38.6 

22700 
- 0.68U i. 

5780 
:-16.5U 

8.2 
-r 152 : 

0.90B 
: 174 
4700 
12.9 

14.4B 
283 

12300 
263 

2120 
" 2"62 
' 0 31 

29.1 
851B 

. 1.2U^ : 
2.1U 
491 B.; 

0.93U 
24.3 

88700 
A0:77y iv 

11500 
14.2U 

14.7 
71.8 

0.78B 
" 5 2 . 6 

" '6010 
15.3 
9.1B 
29.3 

28000 
34.4 

4870 
178 

013 
38.3 

2430 
' 6.980' 

1.80 
368B 

6.780 
29.8" 
2060 

0.65U 

4830 
23.5 
10.2 
,56.8 , 

0.25B 
1'036 ' 

2686o" 
9 " 

6.5B 
211 

15800 
517 

8140 
117 

0."44"" 
1-7.3 

969B 
.0.95U 

1.7U 
l i 318B ~ 

"6.750"' 
13 

250000 
0.63U 

14000 
13.3U 

10.3 
.166 

0.97B 
1.4 

4200 
17 6- -

16.2 
27.3 

29700 
24.3 
3550 

' ,902" 
"""6.12 '" 

35.7 
2610 

0.92U 
1.7U 

297B 
0.72U 

39.1 
142 

0.60U 

10500 
13.2U 

16.6 
8,0 

0.48B 
53.9 

26366 
'12.7 
11.3B 

24 
21800 

19 
10100 
" 3"14 
6.12" 
27.5 
1510 

' 6.910 
""'l.'7U 

331B 
- '"o.72u 

27.8 
3470 

0.60U 



Appendix A ASARCO Surface Water Sample Results 

SAMPLE NUMBERS 
DATE SAMPLE COLLECTED 
TIME SAMPLE COLLECTED 

DESCRIPTION 
ORGANIC TRAFFIC NO. 

INORGANIC TRAFFIC NO. 

SW-76 
4/11/95 
14:25 

Seasonally Wet 
Area 

, EZN 76 ,̂  

MEWE 76 

SW-77 
4/11/95 

' 15:^0i; 

Baghouse Pond 

i EZN 77 

MEWE 77 

SW-78 
4/11/95 

I W ' 
Central Ditch 

EZN 78 

MEWE 78 

^W-79l 
4/11/95 

I 1p:40 

South Ditch 

'EZN 79 1 

MEWE 79 

i SW-80 
4/11/95 
16:00 

Treatment Plant 
Outfall 

EZN 80. 

MEWE 80 

SW-81 
4/11/95 
16:00 

Duplicate of SW-
80 

i EZN 81 

MEWE 81 

SW-83 
4/11/95 

•' 10:(W|{. 
American Dit(^ 

Outfall 

EZN 83 

MEWE 83 

SW-84 
4/11/95 
14:10 

Upstream 

EZN 84 

MEWE 84 

SW-57 
4/10/95 
11:00 

Trip Blank 

EZN 57 

MEWE 57 

{VOLATILE ORGANIC COMPOUNDS 
chloromethane 
bromomethane 
vinyl chloride 
chloroethane 
methylene chloride 
acetonis 
carbon disulfide 
1,i-dichloiipethene 
1,1-dichloroethane 
1,2-dichloroethene (total) 
chloroform 
1,2-dichloroethane 

2-butanone 
1,1,1-trichloroethane 
carbon tetrachloride 
bromodichloromethane 
1,2-dichloropropane 
cis-1,3-dichloropropene 
trichloroethene 
dibrorfiochlbromethane 
1,1,2-trichloroethane 
benzene 
trans-1,3-dichloropropene 
bromoform 
4-methyl-2-pentanone 
2^hexanone 
tetrachloroethene 
1,1,2,2-tetrachloroethane 
toluene 
chlorobenzene 
ethyl benzene 
styrene 
xylenes (total) 

CRQL 
10 ug/l 
10 ug/l 
10 ug/l 
10 ug/l 
10 ug/l 
10 ug/l 
10 ug/l 
lOiug/l 
10 ug/l 
10ug/I 
10 ug/l 
10 ug/l 

10 ug/l 
10 ug/l 
10 ug/l 
10 ug/l 
10 ug/l 
10 ug/l 
10 ug/l 
10 ug/l 
10 ug/l 
10 ug/l 
10 ug/l 
10 ug/l 
10 ug/l 
10 ug/l 
10 ug/l 
10 ug/l 
10 ug/l 
10ug/I ii 
10 ug/l 
10u§1"\ 
10 ug/l 

iii: :• • • - . f t :?̂  . t ; 
IOU 
IOU 
IOU 
IOU 
10U 

10JBU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 

IOU 
IOU 
IOU 
10U 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 

i IOU 
IOU 
IOU 
IOU 

IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
10U 
IOU 
IOU 
10U 
IOU 
IOU 

IOU 
IOU 
IOU 

ioO 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 

IOU 
IOU 
IOU 
IOU 
IOU 
IOU 

MOU 
IOU 
IOU 
IOU 

IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
10U 
IOU 
IOU 
IOU 
IOU 
IOU 

IOU 
IOU 
IOU 
IOU 
10U 
IOU 
IOU 

i 10U 
IOU 
IOU 
IOU 

liOO i 
IOU 
IOU 
IOU 
IOU 
10U 
ilOUih 1 
IOU 
IOU î  
IOU 

IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
10U 
10U 

IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 

i IOU 
IOU 
IOU 
IOU 

IOU 
: 1QU 

IOU 
IOU 
IOU 

21BU 
IOU 
IOU 
IOU 
IOU 

u 
IOU 

8J 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 

2J 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 

8J 
IOU 

2J 
IOU 

14 

IOU 
IOU 
IOU 
IOU 
IOU 

20BU 
IOU 
IOU -
IOU 
IOU 
IOU 
IOU 

IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
10U 
IOU 
IOU 

u 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 

8J 
IOU 

2J 
IOU 

13 

IOU 
ilOU i 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
10U 
10U 

u 
IOU 

IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 

i: IOU 
IOU 
IOU; 

u 

IOU 
i IOU 

IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 

IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU i 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 

IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
:16U 
IOU 

i100 

IOU 
100 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
10U 
IOU 



Appendix A ASARCO Surface Water Sample Results 

S A M | L E NUMBER^ > ; ! • -

DATE SAMPLE COLLECTED 
TIME SAMPLE COLLECTED 

DESCRIPTION 

ORGANIC TRAFFIC Np. . 

INORGANIC TRAFFIC NO. 

SW-76 
4/11/95 
14:25 

Seasonally Wet 
Area 

EZN 76 

MEWE 76 

SW-77 
4/11/95 
15:30 

Baghouse Pond 

' EZN 77 

MEWE 77 

SW-78 
4/11/95 
14:15 

Central Ditch 

EZN 78 ' 

MEWE 78 

SW-79 
4/11/95 
15:40 

South Ditch 

EZN 79 

MEWE 79 

SW^80 
4/11/95 
16:00 

Treatment Plant 
Outfall 

- EZN 80" 

MEWE 80 

SW-81. 
4/11/95 
16:00 

Duplicate of SW-
80 

EZN 81 

MEWE 81 

SW-83 
4/11/95 
10:00 . 

Amencan Ditch 
Outfall 

EZN 83-

MEWE83 

SW-84 
4/11/95 
14:10 

Upstream 

EZN ^ ^ . 

MEWE 84 

SW-57 
4/10/95 
11:00 

Trip Blank 

.̂  EZNS7J , 

MEWE 57 

SEMI-VOLATILE ORGANIC COMPOUNDS 
phenol 
bis(2-chloroethyl)ether 
2-chlorophenol 
1,3-dich'iorbt3enzene . " ,'--
1,4-dichlorobenzene 
1,2-dichlorobenzene 
2-methylphenol 
2,2-oxybis(1-chloropropane) 
4-methylphenol 
n-nltroso-di-n-dipropylamine 
hexachloroethane 

nitrobenzene 
isophorone 
2fn|il;rppheriol 
2,4-dimethylphenol 
bis(2-chloroethoxy)methane 
2,4-dichlorophenol 
1,2,4-trichlprpbenzene 
naphthalene 
4-chloroaniline 
hexachlorobutadiene 
4-chloro-3-methylphenol 
2-methylnaphthalene 
hexachlorocyclopentadiene 
2,4,6-trichlorophenol 
2,4,5-trichlorophenol 
2-chloronaphthalene 
2-nitroaniline 
dimethylphthalate 
acenaphthyiene 
2,6-dinitrotoluene 
3-nitroaniline 

CRQL 
10 ug/l 

' 10 ug/l 
10 ug/l 

' 10-ug/l " 
10 ug/l 
10 ug/l 
10 ug/l 
10ug/r 
10 ug/l 
10 ug/l 
10 ug/l 
IQug/l 
10 ug/l 
10 ug/l 
10 ug/l 

' "To'ug/l 
' " ' l6ug/ l " 

10 ug/l 
10 ug/l 
10 ug/l 
10 ug/l 
10 ug/l 
10 ug/l 
10 ug/l „, 
10 ug/l 
25 ug/l 
10 ug/l 
25 ug/l 
10 ug/l 
10 ug/l 
10 ug/l 
25 ug/l 

, 
IOU 
IOU 
IOU 

. ----'-: -IOU 
IOU 
IOU 
IOU 
10U . 
IOU 
iou""""" 
iou "" 
IOU 
10U 
10U 
IOU 
iou 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 

' " i60 
IOU 
25U 
IOU 
25U 
IOU 
IOU 
IOU 
25U 

IOU 
IOU 
IOU 
10U 
IOU 
IOU " 
IOU 
IOU 
IOU 
IOU 

" ioO" 
,10U 
IOU 
IOU 
IOU 
loO'; 
IOU 

""loO"^" 
" IOU " 

IOU 
IOU 
IOU 
10U 
IOU 
IOU 
25U 
IOU 
25U 
IOU 
IOU 
IOU 
25U 

IOU 
IOU 
10U 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
lOU^ 

"•""""i"60""""" 
IOU 
IOU 
IOU 
IOU 

" " ioO 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
25U 
IOU 
25U 
IOU 
IOU 
IOU 
25U 

IOU 
IOU 
10U 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 

*" . f lOU ' ' ~T 
IOU 

IOU 
IOU 
IOU 
IOU 
loO 
IOU 
IOU 
IOU 
IOU :V 
IOU 
IOU : v 
IOU 
10U 
IOU 
25U • 
IOU 
25U 
IOU 
IOU 
IOU 
25U . 

IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
10U 
IOU 

"•fo'u" 
IOU 
IOU 
IOU 
IOU 
IOU 

' 10'U 
'i60 
IOU 

2J 
IOU 
IOU 
IOU 
IOU 
IOU 
10U 
25U 
IOU 
25U 
IOU 
IOU ,, 
IOU 
25U 

IOU 
IOU ^ 
IOU 
IOU 
IOU 
10U 
IOU 
IOU 
IOU 

" "iou ""̂  
IOU 

• -IOU 
IOU 
IOU 
IOU 
i'ou • 
IOU 
IOU 

2J 
IOU 
IOU 
IOU 
IOU 

i i lOU 
IOU 
25U 
IOU 

.25U 
IOU 
IOU 
IOU 

•25U 

IOU 
. IOU 

IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 

IOU 
IOU 
IOU 
IOU 
IOU 

' IOU 
' "loO" 
" iou" 

IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
25U 
IOU 
25U 
IOU 
IOU 
IOU 
25U 

IOU 
IOU 
IOU 
loU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 

'" ioO 
IOU 
IOU 
IOU 
IOU 
i60 
i'oO 
fou 
IOU 

iou 
IOU 
IOU 
IOU 
.IOU 
IOU 
25U 
IOU 

• 25U 
IOU 
IOU 
IOU 

, 25U 

1 

.taL ' 

L^t - ' „ ' 

_ 

-.,. - , 

„ 

" i i ; 

, ' .'i ' 



Appendix A ASARCO Surface Water Sample Results 

SAMPLE NUMBERS 
DATE SAMPLE COLLECTED 
TIME SAMPLE COLLECTED ' 

DESCRIPTION 

ORGANIC TRAFFIC NO. 

INORGANIC TRAFFIC NO. 

SW-76 
4/11/95 

..,'!'"14:25 
Seasonally Wet 

Area 

EZN 76 

MEWE 76 

SW-77 
4/11/95 

,-•15:30 

Baghouse Pond 

EZN 77 

MEWE 77 

SW-78 
4/11/95 
•'14:15 

Central Ditch 

EZN 78 

MEWE 78 

SW-79 
4/11/95 
i5:4"0 

South Ditch 

EZN 79 

MEWE 79 

SW-80 
4/11/95 
,16:00 

Treatment Plant 
Outfall 

EZN 80 

MEWE 80 

SW-81 
4/11/95 
16:00' 

Duplicate of SW-
80 

EZN 81 

MEWE 81 

SW-83 
4/11/95 
10:00 

American Ditch 
Outfall 

EZN 83 

MEWE 83 

SW-84 
4/11/95 
14:10 

Upstream 

EZN 84.1 

MEWE 84 

SW-57 
4/10/95 
11:00 

Trip Blank 

EZN 57 

MEWE 57 

SEMI-VOLATILE ORGANIC COMPOUNDS 
acenaphthene 
2,4-dinitrophenol . 
4-nitrophenol 
dibenzofuran 
2,4-dinitrotoluene 
diethyiphthaiate 
4-chlorophenyl-phenyl ether 
fluorene 
4-nitroaniline 
4i^initro-2-methyJphenol 
n-nitrosodiphenylamine 
4-b;romophenyi-phenyl ether 
hexachlorobenzene 
pentachlorophenol 
phenanthrene 
anthracene 
carbazole 
di;Tn5butylphthalate 
fluoranthene 

^ m ^ e T ^ M ' - •fe.ii-. i fef.i :fe ••-
butylbenzylphthalate 
3,3-dichlorobenzidine 
benzo(a)anthracene 
chrysene 
bis(2-ethylhexyl)phthalate 
di-nroctylphthalate 
benzo(b)fluoranthene 
be'nzo(k)fluoranthene 
benzo(a)pyrene 
indeno(1,2,3-cd)pyrene 
dibenzo(a,h)anthracene 
be'nzo(g,h,i)perylene 

CRQL 
10 ug/l 
25 ug/l 
25 ug/l 
10 ug/l 
10 ug/l 
ilOug/l 
"lOug/l" 

': 10 ug/l 
25 ug/l 
25 ug/l 
To ug/l 

.10 ug/l 
10 ug/l 

*""25ug"/l" 
10ug/i 
10 ug/l 
10 ug/l 

' 10 ug / l " 
10ug/i 

;i IOug/1 i. 
10 ug/l 
10 ug/l 
10 ug/l 
10 ug/l 
10 ug/l 
10 ug/l 
10 ug/l 
10 ug/l 
10 ug/l 
10 ug/l • 
10 ug/l 
10 ug/l 

IOU IOU 
25U 25U 
25U 25U 
10U IOU 
IOU IOU 

• IOU . : 10U 
i ou " " " i o u """"" 
IOU •••- IOU 
25U 25U 
25U 25U 
IOU IOU 
IOU „ -. 10U 
IOU IOU 

""". "":25o;."""•""'-r25U"' ^~ 
IOU IOU 
10U IOU 
IOU IOU 
i'o"0 " " 10U •" 
iou ' " " ' 160"" 
iou . / ; ioyt:. 
IOU IOU 
10U IOU 
IOU IOU 
10U . ; i 6 u 
IOU 10BJU 
IOU " " ' IOU "" 
IOU IOU 
ioO loO'' 
IOU IOU 
IOU IOU 
IOU IOU 
IOU IOU 

IOU 
25U 
25U 
IOU 
IOU 
IOU 
iou" 
IOU 
25U 
25U 
IOU 
IOU 
IOU 
25U 
i60" 
IOU 
IOU 
IOU 

'"i6iJ"'" 
" i ou " 
0.8J 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
10U 
10U 

IOU 
. 25U:' 

25U 
IOU 
IOU 
IOU 
IOU 
IOU 
25U 
25U 
IOU 
IOU 
IOU 

" "" 25U 
IOU 
IOU 
10U 

IOU 

"i6u"" 
u 

-:iou 
IOU 
iou 
10U 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 

IOU 
, i25U 

25U 
IOU 
IOU 
IOU 
IOU 
IOU 
25U 
25U 
iou 
IOU 
IOU 

'25U 
IOU 
IOU 
IOU 

"""""iou 
IOU 
ioO" 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
.10U 
IOU 

• IOU 
IOU 

.IOU 

IOU 
.25U.-
25U 
IOU 
IOU 
IOU 

'iou 
J I O U 

25U 
25U 
IOU 
IOU 
IOU 
25U 

" """i6u ' 
IOU 
10U 
ioO 

" " IOU 
IOU 

u 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 

IOU 
- , 25U.-. 

25U 
IOU 
IOU 

" I O U 
IOU 

- loO 
25U 

-. 25U 
IOU 
IOU 
IOU 
25U 

""10U 
IOU 

3 
3 

3|3 
o 

o 
o 

o 

IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
loO" 
IOU 
IOU 
IOU 
10U 

IOU 
>.:.- ' 25U 

25U 
IOU 
IOU 

f IOU 
IOU 

'IOU 
25U 
25U 
IOU 
IOU 
IOU 

"•"25U 
" "~10U 

IOU 

3 
3 

3 
3 

o :o o io 

IOU 
10U 
IOU 
10U 

10JBU 
-IOU 

IOU 
IOU 
IOU 
IOU 
IOU 
IOU 

s~ 

-

' -' ' . i ' i - - - '• 

' - i . ' . • : • . 

, 

' 

' 

. 
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Appendix A ASARCO Surface Water Sample Results 

SAMPLE NUMBERS 
DATE SAMPLE COLLECTED 
TIME SAMPLE COLLECTED 

DESCRIPTION 

IgQIIyliC TRAFFIC NO. 

INORGANIC TRAFFIC NO. 

SW-76 
4/11/95 
14:25 

Seasonally Wet 
Area 

EZN 76 

MEWE 76 

SW-77 
4/11/95 

ii:15;36 

SW-78 
4/11/95 
14:15 

Baghouse Pond Central Ditch 

EZNj77 

MEWE 77 

EZN 78 

MEWE 78 

SW-79 
4/11/95 
15:40" 

South Ditch 

EZN 79 

MEWE 79 

SW-80 SW.81 SW-83 
4/11/95 4/11/95 4/11/95 

16:00 2 ' 16:00 J 0:00 
Treatment'Plant Duplicate of SW- "American Ditch 

Outfall 

EZN 80 

MEWE 80 

80 

EZN 81 

MEWE 81 

Outfall 

EZN 83 

MEWE 83 

SW-84 
4/11/95 
14:10 

Upstream 

EZN 84 

MEWE 84 

SW-57 
4/10/95 
11 [66^ 

Trip Blank 

EZN 57 

MEWE 57 

PESTICIDES/PCBs 
alpha-BHC 
beta^BHC 
delta-BHC 
gamma-BHG:(Lindane) 
heptachlor 
aldrin 
heptachlor epoxide 
endosulfan 1 
dieidrin 
4,4-DDE . ; 
endrin 
endosulfanll 
4,4-DDD 
endosulfan sulfate 
M-DDT 
methoxychlor 
endrin ketone 
endrin aldehyde 
alpha-chlordane 
gaftima-chlordane; fe jiiiife 
toxaphene 
aroclor-1016 
aroclor-1221 
aroclo^1232i.• ...;i • |'''..'v.-i,. ''•• . 
aroclor-1242 
arocior-i248 
aroclor-1254 
aroclor-1260 , . - , . i 

CRQL 
0.05 ug/l 
0.05 ug/l 
0.05 ug/l 

'0.05 ug/l ' 
0.05 ug/l 
0.05 ug/l 
0.05 ug/l 
0.05 ug/l 
0.10 ug/l 
0.10 ug/l. 
0.10 ug/l 
0.10 ug/l 
0.10 ug/l 
0.10 liig/l 
0.10 ug/l 
0.50 ug/l 
0.10 ug/l 
0.10 ug/l 
o;56 ug/l" 
0.50 ug/l 
5.0 ug/l 

0.10 ug/l 
2.0 ug/l 

" 0.10 ug/ij 
0 10 ug/l 

- 0 10 ug/l • 
0 10 ug/l 
0 10 ug/l 

' i 'i •' fe iii;--' • " .-IS 

0.05U 
0.05U 
0.05U 
0.05U 
0.05U 
0.05U 
0.05U 
0.05U 
0.10U 

; 0.1 oUi 
0.10U 
0.10U 
0.10U 

" o.io'O" 
O.ioO' 
0.05U 
0.10U 

' ""O.ioO" 
"'0.65U 

. 0.05U 
5.0U 
1.0U 
2.0U 

' :• i.OO 
1 OU 

"-" 1 oO" 
1 OU 
1.0U 

0.05U 
0.05U 
0.05U 
o;65u 
0.05U 
0.05U 
0.05U 
0.05U 
0.10U 

; 0.10U 
0.10U 

''••6.10U 
0.10U 

i 0.10U 
0.10U 
0.05U 
0.10U 
O.ioO 
0.05U 
0.05U 

5.0U 
1.0U 
2.0U 

i- ; tiOU 
1.0U 
1.0U 
1.0U 
1.0U 

0.05U 
0.05U 
0.05U 
'6.05U 
0.05U 
0.05U 
0.05U 
0.05U 
0.10U 
0.10U 
0.10U 
0.10U 
0.10U 

" O.ioO"" 
""6"i60 

0.05U 
0.10U 
0.10U 
6.O50 " 
0.05U 

5.0U 
1.0U 
2.0U 

" T o u ' 
1.0U 
1.0U 
1.0U 
1.0U : 

0.05U 
0.05U 
0.05U 
0.05U ---
0.05U 
0.05U 
0.05U 
0.05U 
0.10U 
0.10U 
0.10U 
0.10U 
0.10U 
0.10U 
0.10U 
0.05U 
0.10U 
0.10U 
0.05U 

• o';65u 
5.0U 
1.0U 
2.0U 
V.ou"'"-
1.0U 
1.0U 
1.0U 
1.0U 

0.05U 
0.05U 
0.05U 

o;o5"u ~c 
0.05U 
0.05U 
0.05U 
0.05U 
0.10U 
0.10U 
0.10U 
0.10U 
0.10U 

" O.ioO" 
o;iou"' 
0.05U . 
0.10U 
0.10U 
0.05U 
0.05U 

5.0U 
: -1.0U 

2.0U 
i.OU 
1.0U 
I.OU 
I.OU 
I.OU 

0.05U 
0.05U 
0.05U 
"o.oBOr 
0.05U 
0.05U 
0.05U 
0.05U 
0.10U 
0.10U 
0.10U 
0.10U 
0.10U 
"o:i"oO 

"o.idO""'"" 
o:o5u 

1 
3 

3 
3 

o 
o 

in 

d
id 

d 

0.050; 
5.0U 
I.OU 
2.0U 

' ' ro'u 
I.OU 
I.OU 
I.OU 
I.OU 

0.05U 
0.05U 
0.05U 
0.05U-
0.05U 
0.05U 
0.05U 
'0.05U 
0.10U 
0.10U 
0.10U 

rO.lOU 
0.10U 

' "'ajo'u 
6;"i"60 
0.05U 
0.10U 
6"ioO " 
0.05U " 
0.05U 

5.0U 
I.OU 
2.0U 

" i.oO'-
I.OU 
I.OU 
I.OU 

.i'.'6u " 

0.05U 
0.05U 
0.05U 
0.05U 
0.05U 
0.05U 
0.05U 
0.05U 
0.10U 
0.10U 
0.10U 

' 0.10U 
0.10U 
"6.1 oO 

' " " b.iou 
0.05U 
0.10U 

' "0.1 OU 
0.65U 
0.05U 

5.0U 
I.OU 
2.0U 
I.oO 
I.OU 

. I.OU 
I.OU 
I.OU 

! 
" 

• ..:ii:iiii?i;iiiiii|-.;- -ii ii 

i ' - v . ' . . - • 

yy' ' 
"111---
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Appendix A ASARCO Surface Water Sample Results 10 

SAMPLE NUMBERS . ^ feii 
DATE SAMPLE COLLECTED 
TIME SAMPLE CpiZLECTBD " 

DESCRIPTION 
M G A N I C tRAFFIC NO. - ' f 

SWi76 
4/11/95 
14:25 i 

Seasonally Wet 
Area 

- , i'EZN76 

MEWE 76 

S,W-77 
4/11/95 
15:30 

Baghouse Pond 

EZN 77 

MEWE 77 

SW-78 
4/11/95 
14:15 

Central Ditch 

:- EZN 78' 

MEWE 78 

SW-79 
4/11/95 
if;i5:40 

South Ditch 

;,|VEZN79 

MEWE 79 

SW-80 
4/11/95 
if16:00 

treatment Plant 
Outfall 

•' 'EZN 80 

MEWE 80 

SW-81 
4/11/95 

vrie^po 
DiJplicSe'of SW-

80 

EZN 81 

MEWE 81 

-; SW-83 
4/11/95 
10:00 

Amencan Ditch 
Outfall 

: EZN 83 

MEWE 83 

:.sw-84 
4/11/95 
14:10 

Upstream 

EZN 84 

MEWE 84 

SW-57 
4/10/95 
11:00 

Trip Blank 

EZN 57 

MEWE 57 

TAL METALS/CYANIDE 
aluminum 
antimony ' 
arsenic 
barium 
beryllium 
cadmium 

calcium 
chromiumfe" 
cobalt 
coppei^. • . 
iron 
lead 
magnesium 
manganese 
mercury 
nickel 
potassium 
selenium 
silver 
sodium 
thallium 
vanadium 
zinc 
cyanide 

CRDL 
200 ug/l 
60 ug/l 
10 ug/l 
200 ug/l 
5 ug/l 
5 ug/l 

5000 ug/l 
10ug/I 
50 ug/l 
25 ug/l 

100 ug/l 
3 ug/l 

5000 ug/l 
15 ug/l 
6.2 ug/l 
40 ug/l 

5000 ug/l 
5 ug/l 
10 ug/l 

5000 ug/l 
10 ug/l 
50 ug/l 
20 ug/l 
10 ug/l 

877 
55U 

4.6U 
42B 
I.OU 
362 

125000 
5.0B 
7.9U 

27 
1170 

3.5 
24000 

230 
O.IOU 

27U 
20100 

3.8U 
6.9U 

25500 
3.0U 

"3T6U 
8420 

'' 5.6u 

293 
55U 

4.6U 
37B 
I.OU 

12 

141000 
5B 

7.9U 
19B 
856 

2.9U 
38500 

384 
O.IOU 

27U 
6680 

" "3.80 '" 
6.9U 

23200 
3.0U 
3.6U" 

""16960' 
5.0U 

;• 
220 

, 55U 
4.6U 
21B 
I.OU 
544 

156000 
4.0U. 
7.9U 
6.0U 

29.0U 
4.9 

23400 
48 

""o.i'6B"" 
27U, 

10300 
3.8U " 
6.9U 

15400 
3.0U 

" " 3.6U" 
33300 ' 

5.0U 

' 

466 
• 55U 

4.6U 
32B 
I.OU 
372 

136000 
4.0U-
7.9U 

, lO.OB 
792 
6.7 

23600 
166 

0.02 
27.0U 
18800 

3.8U " 
6.9U 

22500 
3.0U 
3.6U 

12700 
.5.0U 

,_ C-: 

316 
55U 

4.6U 
25B 
I.OU 

20 

112000 
4.0B 
7.9U 
6.0U 

74.0B 
2.9U 

26400 
'58 

O.IOU 
27U 

12700 
" "3.80" 

6.9U 
117000 

3.0U 
'3.6U" 
" 6'49" 
5.0U 

308 
55U 

4.6U 
25B 
I.OU 

20 

112000 
4.0U 
7.9U 
6.0B 
73.B 
2.9U 

26600 
45 

O.IOU 
27.0U 
12300 

3.8U 
6.9U 

121000 
3.0U 
3.6U 
657 

5.0U 

614 
55U ' 

4.6U 
' ' '. 75B".fei' 

I.OU 
, , 13 
108000 

4.0U 
7.9U 
17B 
811 
14.3 

28400 
202 

O.IOU 
27.0U 
2780B 

3.8U • 
6.9U 

66800 
3.0U 

"-3"60 

'906 
5.0U , 

-

6590 
55U 

4.6U 
I6I'B 
I.OU 
2.9U 

57000 
12 

7.9U 
13.0B 
7430 

6.1 
19100 

150 
1.10U 

27U 
3330B 

3.8U 
6.9U 

39900 
3.0U 

17."6B 

60 
5.0U 

^ 

. i 
S? 

. 
* , " • J ' . 

~ 

"" 

-

' 
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SAMPLE NUMBERS 
DATE SAMPLE COLLECTED 

DESCRIPTION 

ORGANIC TRAFFIC NO. 
INORGANIC TRAFFIC NO. 

k SE-67 r: 
4/11/95 

Baghouse Pond 

EZN 67 

MEWE 67 

SE-68 

4/11/95 

Dram Tile 

EZN 68 

MEWE 68 

.SE-69 
4/11/95 

Central Ditch 

EZN 69 

MEWE 69 

-̂  SE-70 
4/11/95 

South Oitch 

EZN 70 

MEWE 70 

SE-71. 
4/11/95 

.-'.'Joyce Ave. 
Outfall 

EZN 71 

MEWE 71 

SE-72 
4/11/95 

bup of 71 

EZN 72 

MEWE 72 

SE-73 
4/11/95 

Downstream 
; Alum Creek 

EZN 73 

MEWE 73 

SEi74 
4/11/95 

American Ditch 
Outfail 

EZN 74 

MEWE 74 

SEf75 
4/11/95 

Upstream Alum 
Creek 

EZN 75 

MEWE 75 

VOLATILE ORGANIC COMPOUNDS 
chloromethane 
bromohiethane •, .. " -,;. 
vinyl chloride 
chloroethane 
methylene chloride 
acetone 
carbon disulfide 
1,1-d|chloroethenee; [M:.^^. 
1,1-dichloroethane 
1,2-dichloroethene (total) 
chloroform 
1,2Tdichlproethane 
2-butanone 
1,1,1-trichloroethane 
carbon tetrachloride 
bromodichloromethane 
1,2-dichloropropane 
cis-1 ,^-dichloropropene ' ;' 
trichloroethene 
dibromochloromethane 
1,1,2-trichloroethane 
benzene --
trans-1,3-dichloropropene 
bromoform 

4-methyl-2-pentanone 
2-hexanone 
tetrachloroethene 
1,1,2,2;;|etra;chlprpethane 
toluene 
chlorobenzene 
ethyl benzene 
styrene 
xylenes (total) 

CRQL 
10 ug/kg 
10 ug/kg" 
10 ug/kg 
10 ug/kg 
10 ug/kg 

, 10 ug/kg 
10 ug/kg 
10 ug/kg 
10 ug/kg 

" "10 ug/kg""" 
"" 10 ug/kg" 

10 ug/kg , 
10 ug/kg 
10 ug/kg 
10 ug/kg 
10 ug/kg 
10 ug/kg 
10 ug/kg 
10 ug/kg 
10 ug/kg 
10 ug/kg 
10 ug/kg 
10 ug/kg 

„ lOug/TTg 
10 ug/kg 
10 ug/kg 
10 ug/kg 
10 ug/kg 
10 ug/kg 
10 ug/kg 
10 ug/kg 
10 ug/kg 
10 ug/kg 

15U 
t-15U 

15U 
15U 

9J 
15U 
15U 
15U 
15U 
1 5 0 " 
15U 
15U 
15U 
15U 

"i5U 
15U 
15U 
15U , 
i50""" 

„ 15U 
15U 

- .15U.-
T5U'"' """ 
15U 

15U 
15U 
15U 
15U 
150 
15U 
15U 
15U 
15U 

21U 
. .210 

21U 
21U 
14J 
2l0 
21U 
21U " 
21U 
2iU"" ""' 
210 ' " 
21U 
21U 
21U 
21U 
21U 
21U 
21U 
21U 
21U 
21U 
21U-
21U 

21U 

21U 
21U 
21U 
21U 
21U 
21U 
21U 

•21U ' 
21U 

32U 
.32U 
•'""32U' 

32U 
110 
70 

32U 
320 " 
32U 
32U-
3"2U 
32U 
32U 
32U 
32U 

' 320 " "'• 
32U 
32U 
32U 
32U 
32U 
.32U 
32U 

32U 
32U 
32U 
32U 

= 32U . 
32U 
32U' 
32U 
32U 
32U 

18U 
18U 
18U 
18U 
13J 
160 
14'j"" 
18U 
18U 
18U '""" ' 
18U 
18U • 

36 
' 18U 

"18U" """""' 
18U 
18U 
18U 
18U 
18U 
18U 
18U 
"i8U" 

• 18U-

18U 
18U 
18U 
18U" 
18U 
18U 
18U 

' W u " •'. 
13J 

62U 
620 
62U" 
62U 
42J 

: :1'80 • 
' 62U"" ' 

62U 
62U 

" 62U 
"62U" 
62U 
27J 

"62U'""'""fe 
62U 
62U 
62U 
62U 
62U 
62U 
62U 

62U 
62U 

62U 
62U 
62U 
62U 

"62U , 
62U 
62U 
62U 

.62U 
48J 

56U 
" 56U 

56U 
56U 
42J 

• 170 
" 56U 

56U 
56U 
56U""""" 
56U""' 
56U 
56U 
56U 
56U 
56U 
56U 
56U 
560" " ' " 
56U 
56U 

, 20J 
"560 

56U 

79 
56U 
56U 

• 56U ,. . 
99 

56U 
25J 
56U 
120 

15U 
15U" 
150" 
15U 

4J 
-visO--
' 15U" ' 

15U 
15U 
15U 
15U 
15U 
15U 

""l"5U"' 
15U 
15U 
15U 
150 
15U 
15U 
15U 

"'150'" 
15U 

15U 
15U 
15U 

"150 " 
15U 
15U 
15U 
15U 
15U 

18U 
18U 

" 18U 
18U 
100 
62 

18U 
18U 
18U^ 

•" i'sO 
18U , 
18U 
18U 
18U 
18U 
18U 
18U 
180" 
18U 
18U 
18U 

'18U 

, 18U;' 
18U 

, 18U 
18U 
18U 

2000D 
, 18U 

18U 
:• 18U-.-! 

13J 

16U 
"""16U 

16U 
16U 

6J 
53 

160 
16U 
16U 

"16U 
16U 
16U 
16U 

,16U 
'"i"60 

16U 
16U 
16U 
i6U 
16U 
16U 
16U 

" 16U 

16U 
16U 
16U 
16U 

""16U 
89 

16U 
16U 
16U 

6J 
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SAMPLE NUMBERS -;f inlir. îi-ifei 

DATE SAMPLE COLLECTED 

DESCRIPTION 

ORGANIC TRAFFIC NO. 

INORGANIC TRAFFIC NO. 

SE-67 
4/11/95 

Baghouse Pond 

EZN 67 

MEWE 67 

SE-68 
4/11/95 

, l i • 

:i.; Drain Tile 

EZN 68 

MEWE 68 

SE-69 
4/11/95 

Central Ditch 

EZN 69 

MEWE 69 

Il SE-70 
4/11/95 

South Ditch 

EZN 70 

MEWE 70 

SE-71 
4/11/95 

Joyce Ave. 
Outfall 

EZN 71 

MEWE 71 

SE-72 
4/11/95 

Dup of 71 

EZN 72 

MEWE 72 

SE-73 
4/11/95 

Downstream 
Alum Creek 

EZN 73 

MEWE 73 

SE-74 
4/11/95 

Americian Ditch 
Oiiitfall 

EZN 74 

MEWE 74 

SE-75 
4/11/95 

Upstream Alum 
Creek 

EZN 75 

MEWE 75 

SEMI-VOLATILE ORGANIC COMPOUNDS 
phenol 
bis(2lchloroethyl)ether 
2-chlorophenol 
1 ;3-dichlorobenzene 
1,4-dichlorobenzene 
1,2-dichlorobenzene 
2-methylphenol 
2,2-oxybis(1-chloropropane) 
4-methylphenol 
n-nitroso-di-n-dipropylamine 
hexachloroethane 
nitrobenzene. 
isophorone 
2-nitrophenor 
2,4-dimethylphenol 
bis(2-chloroethoxy)methane 
2,4-dichlorophenol 
'i;2,4-trichlorobenzene 
naphthalene 
4-chloroaniline 
hexachlorobutadiene 
4-chloro-3-methylphenol 
2-methylnaphthalene 
hexachlorocyclopentadiene 
2,4,6-trichlorophenol 
2,4,5-trichlorophenol 
2-chloronaphthalene 
2-nitroaniline 
dimethylphthalate 
acenaphthyiene 
2,6-dinitrotoluene 
3-nitroaniline 
acenaphthene 

CRQL 
330 ug/kg 
330 ug/kg 
330 ug/kg 
336i;ug/kg 
330 ug/kg 
330 ug/kg 
330 ug/kg 
330 ug/kg 
330 ug/kg 
330 ug/kg 
330 ug/kg 
330 ug/kg 
330 ug/kg 
330 ug/kg 
330 ug/kg 
330 ug/kg 
330 ug/kg 
330 ug/kg 
330 ug/kg 
330 ug/kg 
330 ug/kg 
330 ug/kg 
330 ug/kg 
330 ug/kg 
330 ug/kg 
800 ug/kg 
330 ug/kg 
800 ug/kg 
330 ug/kg 
330 ug/kg 
330 ug/kg 
800 ug/kg 

330 ug/kg 

.ili • f r 
21 OJ 

i490U 
490U 
490U 
490U 
490U 
490U 
490U 
490U 
490U 
490U 
490U 
490U 
490U 
490U 
490U 
490U 
490U 
490U 
490U 
490U 
490U 
490U 
490U 
490U 

1200U 
490U 

1200U 
490U 
490U 
490U 

1200U 
490U 

690U 
690U 
690U 
690U 
690U 
690U 
690U 
690U-
690U 
690U 
690U 
690U 
690U 
690U 
690U 
690U 
690U 
690U 
690U 
690U 
690U 
690U 
690U 
690U 
690U 

1700U 

690U 
1700U 
690U 
690U 
690U 

1700U 
690U 

5300U 
5300U 
5300U 
5300U 
5300U 

. 5300U 
5300U 
5300U 
5300U 
5300U 
5300U 
5300U 
5300U 
5300U 
5300U 
5300U 
5300U 
5300U 
5300U 
5300U 
5300U 
5300U 
5300U 
5300U 
5300U 

13000U 
5300U 

13000U 
5300U 
5300U 
5300U 

13000U 
5300U 

580U 
580U 
580U 
580U 
580U 
580U 
380J 
580U 
580U 
580U 
580U 
580U 
580U 
580U 
580U 
580U 
580U 
580U 
180J 

580U 
580U 
580U 
170J 

580U 
580U 

1500U 
580U 

1500U 
580U 
290J 

. 580U 
1500U 
580U 

1200J 
2100U 
2100U 
2100U 
2100U 
2100U 
2100U 
2100U 
2100U 
2100U 
2100U 
2100U 
2100U 
2100U 
2100U 
2100U 
2100U 
2100U 
2100U 
2100U 
2100U 
2100U 
2100U 
2100U 
2100U 
5200U 
2100U 
5200U 
2100U 
2100U 
2100U 
5200U 
2100U 

640J 
1800U 
1800U 
1800U 
1800U 
1800U 
1800U 
1800U 
1800U 
1800U 
1800U 
1800U 
1800U 
1800U 
1800U 
1800U 
1800U 
1800U 
1800U 
1800U 
1800U 

. 1800U 
1800U 
1800U 
1800U 
4600U 
1800U 
4600U 
1800U 
1800U 
1800U 
4600U 
1800U 

5000U 
5000U 
5000U 
5000U 
5000U 
5000U 
5000U 
5000U 
5000U 
5000U 
5000U 
5000U 
5000U 
5000U 
5000U 
5000U 
5000U 
5000U 
5000U 
5000U 
5000U 
5000U 
5000U 
5000U 
5000U 

13000U 
5000U 

13000U 
5000U 
5000U 
5000U 

13000U 
2600J 

15000U 
15000U 
15000U 
15000U 
15000U 
1SOOOU 
1SOOOU 
1SOOOU 

4000J 
1SOOOU 
1sooou 

: isooou 
1sooou 
1sooou 
1sooou 
1sooou 
1sooou 
1sooou 
1sooou 
1sooou 
1sooou 
1sooou 
1sooou 
1sooou 
1sooou 
38000U 
1sooou 
38006U 
1sooou 
1sooou 
1 sooou 
38000U 

8700J 

520U 
520U 
S20U 
i520U 
520U 
520U 
520U 
520U 

550 
520U 
520U 
520U 
520U 
520U 
520U 
520U 
520U 
170 J 
91J 

S20U 
S20U 
520U 
520U 
520U 
520U 

1300U 
S20U 

1300U 
S20U 
520U 
S20U 

1300U 
83J 
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SAMPLE NUMBERS 

DATE SAMPLE COLLECTED 

DESCRIPTION H i i l i H i i H 

ORGANIC TRAFFIC NO. 

INORGANIC TRAFFIC NO. 

SE-67 

4/11/95 

Baghouse Pond 

EZN 67 

MEWE 67 

SE-68 

4/11/95 

Drain Tile 

EZN 68 

MEWE 68 

SE-69 

4/11/95 

Central Ditch 

EZN 69 

MEWE 69 

SE-70 

4/11/95 

South Oitch 

EZN 70 

MEWE 70 

SE-71 

4/11/95 

Joyce Ave. 
Outfall 

EZN 71 

MEWE 71 

SE-72 

4/11/95 

Dup of 71 

EZN 72 

MEWE 72 

SE-73 

4/11/95 

Downstream 
Alum Creek 

EZN 73 

MEWE 73 

SE-74 

4/11/95 

American Ditch 
Outfall 

EZN 74 

MEWE 74 

SE-75 

4/11/95 

Upstream Alum 
Creek 

EZN 75 

MEWE 75 

SEMI-VOLATILE ORGANIC COMPOUNDS 

2,4-dinitrophenol 

4-nitrophenol 

dibenzofuran 

2,4-dinitrotoluene 

diethylphthalate 

4-chlorophenyl-phenyl ether Msgjgsgj,,, 

fluorene 

4-nitroaniline i ^ l H J H B 
4,6-dlnitro-2-methylphenol 

n-nitrosodiphenylamine 

4-bromophenyl-phenyl ether 

hexachlorobenzene ^ ^ ^ H a i f e B i ' 
pentachlorophenol 

anthracene 

di-n-butylphthalate 

fluoranthene flUIHB' 
pyrene 

butylbenzylphthalate , ^ | | | ^ 

3,3-dichlorobenzidine 
benzo(a)anthracene - , - T r ^ ^ ^ ^ ^ ^ B " 

chrysene 
bis(2-ethylhexyl)phtharate 

di-n-octylphthalate 
benzo(b)fIuoranthene 
benzo(k)fluoranthene 

benzo(a)pyrene 
indeno(1,2,3-cd)pyrene 

dibenzo(a,h)anthracene " ^ H B 
benzo(g,h,i)perylene 

CRQL 

800 ug/kg 

800 ug/kg 

330 ug/kg 

330 ug/kg 

330 ug/kg 

330 ug/kg 

330 ug/kg 

800 ug/kg 

800 ug/kg 

330 ug/kg 

330 ug/kg 

330 ug/kg 

800 ug/kg 

330 ug/kg 

330 ug/kg 

330 ug/kg 

330 ug/kg 

330 ug/kg 

330 ug/kg 
330 ug/kg 
330 ug/kg 
330 ug/kg 
330 ug/kg 
330 ug/kg 
330 ug/kg 
330 ug/kg 
330 ug/kg 
330 ug/kg 
330 ug/kg 

330 ug/kg 
330 ug/kg 

1 
1200U 

1200U 

490U 

490U 

490U 

490U 

490U 

1200U 

1200U 

490U 

490U 

490U 

1200U 

62J 

490U 

490U 

490U 

98J 

94J 
490U 
490U 
490U 

72J 
490U 
490U 

73J 
53J 

490U 
490U 
490U 
490U 

1700U 

1700U 

690U 

690U 

690U 

690U 

690U 

1700U 

1700U 

690U 

690U 

690U 

1700U 

240J 

690U 

690U 

690U 

350J 

330J 
690U 
690U 
110J 
170 J 
160J 

690U 

130 J 
100J 

690U 
690U 
690U 
690U 

13000U 

13000U 

5300U 

5300U 

5300U 

S300U 

5300U 

13000U 

13000U 

5300U 

5300U 

5300U 

13000U 

1800J 

5300U 

5300U 

5300U 

5400 

10000 
5300U 
5300U 
10000 
13000 
5300U 
5300U 

20000 
14000 

20000 
15000 

S300U 
7300 

1500U 

1500U 

250J 

580U 

580U 

580U 

31 OJ 

1500U 

1500U 

580U 

580U 

580U 

800J 

3000 

360J 

370J 

82J 

3400 

3900 
170J 

580U 
1600 
2100 
1500 
110J 

1700 
1300 

1300 

970 
580U 
1000 

5200U 

5200U 

2100U 

2100U 

2100U 

2100U 

2100U 

5200U 

5200U 

2100U 

2100U 

2100U 

5200U 

1S0OJ 

350J 

2100U 

330J 

3100 

2300 

2100U 
2100U 
1200J 
1700 J 
4300 
440J 

1100J 
1200J 
1000J 
1100 J 

2100U 
380J 

4600U 

4600U 

1800U 

1800U 

1800U 

1800U 

1800U 

4600U 

4600U 

1800U 

1800U 

1800U 

4600U 

1300 J 

1800U 

1800U 

1800U 

2500 

2100 
1800U 
1800U 
1100J 
1400 J 
3500 
360J 
970J 
950J 
71 OJ 
930J 

1800U 
500J 

13000U 

13000U 

1800J 

SOOOU 

SOOOU 

SOOOU 

2900J 

13000U 

13000U 

SOOOU 

SOOOU 

5000U 

13000U 

28000 

4100J 

4000J 

SOOOU 

36000 

28000 

SOOOU 
SOOOU 
12000 
15000 
1200 J 

SOOOU 
12000 
10000 
10000 
6200 

SOOOU 
2200J 

38000U 

38000U 

6S00J 

1SOOOU 

1 SOOOU 

15000U 

9500J 

38000U 

38000U 

1SOOOU 

1SOOOU 

1SOOOU 

38000U 

96000 

13000J 

14000J 

1SOOOU 

120000 

82000 
1SOOOU 
1SOOOU 

37000 
49000 

2200J 
1 SOOOU 

34000 
33000 
33000 
20000 

1SOOOU 
13000J 

1300U 

1300U 

76J 

520U 

520U 

520U 

130 J 

1300U 

1300U 

520U 

520U 

520U 

1300U 

18000 

280J 

270J 

120J 

3400 

2800 
S20U 
520U 

1200 
1900 

950 

75J 
1400 
1200 
1400 
1300 
520U 
1400 
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SAMPLE I J IMBERS , 
DATE SAMPLE COLLECTED 

DESCRIPTION 

ORGANIC TRAFFIC NO. 

INORGANIC TRAFFIC NO. 

SE-67 
4/11/95 

Baghouse Pond 

EZN 67 

MEWE 67 

SE-68 
4/11/95 

Drain Tile , 

EZN 68 

MEWE 68 

SE-69 

4/11/95 

Central Ditch 

EZN 69 

MEWE 69 

SE-70 
4/11/95 

South Ditch 

EZN 70 

MEWE 70 

SE-71 
4/11/95 

Joyce Ave 
Outfall 

EZN 71 

MEWE 71 

SE-72 

4/11/95 

Dup of 71 

EZN 72 

MEWE 72 

SE-73 

4/11/95 

Downstream 
AlumiCreek 

...-•-. 3iS,i;iii. 

EZN 73 

MEWE 73 

S E : 7 4 

4/11/95 

American Ditch 
Outfall 

EZN 74 

MEWE 74 

SE-75 
4/11/95 

Upstream Alum 
Creek 

EZN 75 

MEWE 75 

PESTICIDES/PCBs 
alpha-BHC 

beta-""B"HC 
delta-BHC 

gamma-BHC (Lindane) 
heptachior 

aldrin -

heptachlor epoxide 

endosulfan 1 ' . "i ~ '<-
dieidrin 
4;"4-;bDE """ - - - - - - - - . 

endrin 
endosulfan 11 -
4,4-DDD 
iendoisulfehi'suifate "> > 
4,4-DDT 
methoxychlor " 
endrin ketone 
endrin aldehyde 
alpha-chlordane 
pimma-chlordiarie - r: iiv-
toxaphene 
aroclor-1016 
aroclor-1221 
aroclor-1232 
aroclor-1242 
aroclor-1248 , i 
aroclor-1254 

aroclo^126p;"i;'lfe'• i U Z - ' ' 

CRQL 
1 7 ug/kg 

1 7 ug/kg 
1 7 ug/kg 

J .7 ug/kg 
1 7 ug/kg 

1 7 ug/kg 

1 7 ug/kg 
'1 7 ug/kg 
3 3 ug/kg 
3."3 ug/kg 
3 3 ug/kg 
3 3 ug/kg 
3 3 ug/kg 
3 3 ug/kg 
3 3 ug/kg 
17 0 ug/kg 
3.3 ug/kg 
3.3ug~/kg 
1.7 ug/kg 
1.7 ug/kg 
170 ug/kg 
33 ug/kg 
67 ug/kg 
33 ug/kg 

33 ug/kg _ 
' 33 ug/kg"^" 

33 ug/kg 
33 ug/kg 

fei-ii:.-. f m / ' - ^ 
2 5U 

2.SU 
2 5U 

2.5U 
2 SU" -

2 5U 

2 5U 

2 5U • 
4 9U 
4.90 
4 9U 
4 9U 
4 9U 
4.9U 
4 9U 
25U 

' 4.9U 
4.9U 

'"2.SU 
7.4P 

2S0U 
49U 
99U 
49U 
49U 
49U" 
49U 
49U 

3.5U 

3SU 
3SU 

3 5U 
3SU 

3 5U 

3 5U 

3 5U 
6.9U 
6.9U 
6.9U 
6.9U 
6.9U 
6.9U 
6.9U 
35U 
6.9"0" 

" 6.9U 
"3SU 
3.SU 

350U 
69U 

140U 
69U 
69U 
69U 
69U 
69U 

27U 

"270 
27U 

27U 
27U" 

27Uii 

27U 

31 
53U 
53U 
53U 
S3U 
S3U 
S3U 
S3U 

270U 
" 530" 

"530 ' 
27U' 
27U 

2700U 
530U 

1100U 
S30U 
530U 
5300 
530U 

.S30U 

15U 

••"'•1SU 
1SU 

- i;ii 1SU 
1SU 

- i ;15U 
1SU 

i ; -• 15U 

29U 
" 29U 

29U 
29U 
29U 
29U 
29U 

150U 
'29U 

" '"29U 
""l8 
15U 

1S00U 
290U 
S90U 
290U 
290U 

" " 290U'"" 
290U 
290U 

11U 

11U 

11U 
11U 

11U 

11U 

11U 
21U 
21U 
21U 
21U 
21U 
21U 
21U 

110U 
" " " 2 1 ' u " 

21O " 
11U 
11U -

1100U 
210U 
420U 
210U 
210U 
210U 
210U 
210U 

47U 

" ' '"47U 
47U 

47U 
""47O 

47U 

47U 

47U 
9.2U 
9.2U 
9.2U 
9;2U 
9 2U 
9.2U 
9 2U 

470U 
"9.2O 
"9.2U 

47U 
47U 

4700U 
920U 

1900U 
920U 
920U 

"' '920O 
920U 
920U 

13U 

' "" " 13U 
13U 

13U 
i3U 

13U 

13U 

230DP 
2SU 
"25U 
2SU 

42DP 
25U 
25U 
25U 

130U 
25'U 
25U 
13U 
13U 

1300U 
2S0U 
51 OU 
2S0U 
2S0U 

'2S0U 
2S0U 
2S0U 

15U 

; "15U 
15U 

15U 
1SU 

15U 

15U 

540DP 
30U 

" ' "36U 
30U 

72 "* 

30U 
30U 
34P 

150U 
300'" 
30U 
15U 
15U 

1500U 
300U -
610U 
300U . 
300U 
'36OU " 
300U 
300U 

13U 

13U 
13U 

13U 
13U 

13U 

13U 

"3OP 
26U 
260 
260 

• 26U 
26U 
26U 
26U 

130U 
260 
26U 
13U 
13U 

1300U 
260U 
520U 
260U 
260U 
260U 
260U 
260U 
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SAMPLE NUMBERS 
DATE SAMPLE COLLECTED 

DESCRIPTION • 

ORGANIC TRAFFIC NO. 

INORGANIC TRAFFIC NO. 

. SE-67 

4/11/95 

Baghouse Pofid 

EZN 67 

MEWE 67 

SE-68 
4/11/95 

Dram Tile 

EZN 68 

MEWE 68 

si69 
4/11/95 

- Central Ditch 

EZN 69 

MEWE 69 

SE-70 

4/11/95 

South Ditch 

EZN 70 

MEWE 70 

SE-7i 
4/11/95 

,, Joyce Ave '" 
.. Outfall 

EZN 71 

MEWE 71 

SE-72 

4/11/95 

. Dup of 71' 

EZN 72 

MEWE 72 

SE-73 
4/11/95 

Downstrea-m"' 
Alum Creek 

EZN 73 

MEWE 73 

SE-74 

4/11/95 

T ^ e r i c a n Ditch -
ili Outfall 

EZN 74 

MEWE 74 

SE-75 
4/11/95 

Upstream-Alum-
Creek ' 

EZN 75 

MEWE 75 

TAL METALS/CYANIDE 
aluminum 
antimony '_ •> 
arsenic 
barium 
beryllium 
cafmium .. , T i " 
calcium 
chfprhium • 'I - ,, 
cobalt 
copper 
iron 
lead ' 
magnesium 
manganese 
mercury 
nickel 
potassium 
selenium 
silver 
sodiunT ~~. 
thallium 
vanadium ' 
zinc 
cyainide ;-i.if-.'-',i- 'i-fe "ft': 

CRDL 
40 mg/kg 
12_mg/kg 
2 mg/kg 

40 mg/kg 
1 mg/kg 
1 mg/kg 

1000 mg/kg 
2 mg/kg 

10 mg/kg 
5 mg/kg 

20 mg/kg 
0.6 mg/kg 

1000 mg/kg 
"3"m"g'/k"g 
0.1 mg/kg 

8 mg/kg 
1000 mg/kg 

~ "'fimg7kg'~ 
2 mg/kg 

"'l600"'mg/k'g' 
2 mg/kg 
10 mg/kg 
4 mg/kg 
2 mg/kg 

. 
8660 
3.3U 
19.2 
94.8 . 

0.70B 
26.9 

35800 
12.5 

14.1B 
52.8 

""'25060" 
27.9, 

15000 
278 
1.9 

39.7 
16.7 

"6.7SU 
0.7SU 
ieoB' 

0.87U 
23."i 
5160 
3.7U 

10300 
"IO.TB 

13.9 
108 

0.87B 
444 

6270 
17.5 

15.7B 
271 

2"52"60"' 
60.2 
3970 

~ "38T" 
1.2 

49.8 
1930B 
"' '2.7 

1.2U 
issB • 
1.6B 
28.1 

110000 
5.9U 

3940 
5.0U 

7.4 
- 36.1 B-

0.41 B 
236 

5950 
8.6 

5.9B 
98.8 

"10660 
159 

2950 
66.2., 
0.65 
18.4 

873B 
"̂  "iTiu 

1.1U 
""'141B 

1.3U 
9.5B 

20200 
5.7U 

2980 
s.oO'"" 
10.7 
102 

0.21B 
13.8 

14400 
6 

2.1B 
30.9 

"""6400 "' 
116" 

S59B 
17.2 

11 
S.5B 

1210B 
2.4 

1.1U 
1S8B 
1.3U 
7.8B 
750 

S.6U 

15000 
14.2U. 

15.2 
110B-
1.1B 
I f l O 

93000 
22.5 

22.1 B 
115 

22466 " 
397 

14600 
596 
3.4 

59.4 
1520B 

3.2U '"" 
3.2U 
7368 
3.7U 

23.3B-
52000 
16.1U 

11400 
13.30" 

10B 
107B 

0.80B 
936 

100000 
18.8 

16.9B 
96.7 

20200 
317 

14700 
"" "563" 

1.2 
48.0B 
1040B 

"3.0"U" 
3.0U 

6"7"3B; 

3.5U 
19.2B 
38500 
IS.IU 

3740 6310 
^.6U ' 4:5Ui ' 

8.6 11 
61.4B "'^' 88.2 
0.39B O.SSB 

2.4 4.1 
31500 35800 

9.5 14 
7.8B 9.8B 
22.8 31.2 ,. 

'l"3900" "' 18000 '""" 
33.6 48.9 -

10400 11200 
252 427 '-
0.33 0.34 
19.6 =25.9 

925B 1380B 
0.82U . 1:0U 
0.82U I.OU 
150B 202B 

0.95U 1.2U 
'12.58 1S.6B 

205 358 
" "4"1U' "•"" 571U' 

6980 
"3:9U 

12.6 
. 103 
0.578 
0.72U 
28800 

12.9 
10.88 

30.5 
19'5"6"6 

38.8 
10400 

"420" 
0.28 
28:1 

14808 
"6."89"U 
0.89U 
1898 
I.OU 
2T.I 
160 

4.SU 



Appendix B 

GPS Coordinates of Sample Locations 



Appendix B ASARCO lA 

Soil Samples 

EZN\MEWE 59 & 65(duplicate) 
GPS 39° 59' 52.5" N; 82° 58' 07.1' W 
EPE 86' 

EZN\MEWE 58 
GPS 39° 59' 40.7" N; 82° 58' 07.1'W 
EPE 95' 

EZN\MEWE 60 (surface) & 86 (subsurface) 
GPS 39° 59' 46.8" N; 82° 58' 04.3 W 
EPE 82' 

EZN\MEWE 61 (surface)& 62 (subsurface) 
GPS 39° 59'41.8" N; 82° 58' 12.9W 
No EPE 

EZN\MEWE 63 (surface) & 64 (subsurface) 
No GPS 

EZN\MEWE 66 
No GPS 

Surface Water/Sediment Samples 

EZN\MEWE 78 (sw) & 69 (sd) 
GPS 39° 59'45.0" N; 82° 58'00.1" W 
No EPE 
pH: 7.0 

EZN\MEWE 79 (sw) & 70 (sd) -Soudi Ditch 
GPS 39° 59' 46.0" N; 82° 57 59.8" W 
EPE 92' 
pH: 7.5 

EZN\MEWE 71 & 72 (dupHcate) 
No GPS 



Appendix B ASARCO LA 

EZN\MEWE 76 
GPS 39° 59' 37.6" N; 82° 5'8 03.1"W 
EPE 256' 
pH:8.1 

EZN\MEWE 77 (sw) & 67 (sd) 
GPS 39° 59' 40.9" N; 82° 58' 14.0" W 
EPE 221' 
pH: 7.5 

EZN\MEWE 68 
GPS 39° 59' 40.3" N; 82° 58' 01.7"W 
EPE 86' 

EZN\MEWE 73 
No GPS 

EZN\MEWE 83 (sw) & 74 (sd) 
No GPS 
pH 7.8 
Temp 8.3°C 
Conductivity 0.94 mu/cm 

EZN\MEWE 75(sd) & 84 (sw) 
No GPS 
pH 7.8 
Temp 11.1°C 
Conductivity 0.61 mu/cm 

EZN\MEWE 80 & 81(dupUcate) - Lagoon OutfaU -Water 
No GPS 
pH 9.1 
Temp 17.6°C 
Conductivity 1.2 mu/cm 
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Site Contour Maps for Zinc and Cadmium 
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Appendix D ASARCO lA Photographic Log 

Photo No: 3 
Sample No. SO-59, SO-65 
Date: April 11 ,1995 
Orientation: South 
Description: Surface soil 
sample and duplicate collected 
north of the Roaster Building. 
Note the heavy layer of clinker 
covering the area. 

Photo No: 4 
Sample No: SO-60 
Date: April 11 ,1995 
Orientation: East 
Description: Surface soil 
sample collected west of a 
large mound, south of Windsor 
Ave. 



Appendix D ASARCO lA Photographic Log 

Photo No: 5 
Sample No. SO-86 
Date: April 11 ,1995 
Orientation: East 
Description: Sub-surface soil 
sample collected at the same 
location as SO-60. Note that 
the sample number in the 
picture is incorrect. 

Photo No: 6 
Sample No: SO-86 
Date: April 11 ,1995 
Orientation: East 
Description: The excavation by 
the backhoe for sample SO-
86. Water collected in the 
hole immediately. 



Appendix D ASARCO lA Photographic Log 

Sample No: SO-61 Photo No: 7 
Orientation: Northwest 
Description: A surface soil sample collected behind the oxide warehouse 

Date: April 1 1 , 1995 
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> 

Sample No: SO-62 Date: April 1 1 , 1995 Photo No: 8 
Orientation: North 
Description: A deeper sample collected at the same location behind the oxide warehouse. 



Appendix D ASARCO lA Photographic Log 

Photo No: 9 
Sample No. SO-63 
Date: April 11 ,1995 
Orientation: East 
Description: The shallow soil 
sample location noted as south 
of the rail trestle. 

Photo No: 10 
Sample No: SO-64 
Date: April 1 1 , 1995 
Orientation: West 
Description: The excavation by 
the backhoe for deep sample 
SO-64 also collected south of 
the rail trestle. 



Appendix D ASARCO lA Photographic Log 

Sample No: SO-66 Date: April 1 1 , 1995 Photo No: 11 
Orientation: Northwest 
Description: The background soil sample collected at Nelson Park southeast of the site. 

Photo No: 12 Sample No: SE-6g 
Orientation: North 
Description: The sediment sample collected in the Central Ditch. 

Date: April 1 1 , 1995 



Appendix D ASARCO lA Photographic Log 

Photo No: 13 Sample No: SE-70, SW-78 Date: April 11 ,1995 
Orientation: Northeast 
Description: The Central Ditch weir where a sediment and a surface water sample was 

collected. 

Sample No: SW-80 Date: April 11 ,1995 Photo No: 14 
Orientation: East 
Description: The water treatment plant effluent being released to the Joyce Avenue 

outfall. 



Appendix D ASARCO lA Photographic Log 

Photo No: 15 
Sample No. SE-71, SE-72(dup) 
Date: April 1 1 , 1995 
Orientation: Southwest 
Description: The Joyce 
Avenue outfall between the 
site and Joyce Avenue where 
the sediment sample was 
collected. 

Photo No: 16 
Sample No: -
Date: April 11 ,1995 
Orientation: East 
Description: Another view of 
the above sample location 
looking under Joyce Avenue. 



Appendix D ASARCO lA Photographic Log 

Sample No: SW-76 Photo No: 1 7 
Orientation: South 
Description: The seasonally wet area on the southeast corner of the site 

Date: April 1 1 , 1995 

Photo No: 1 8 Sample No: SE-68 
Orientation: West 
Description: The sediment sample collected at the drain tile. 

Date: April 11 ,1995 



Appendix D ASARCO lA Photographic Log 10 

Photo No: 19 
Sample No. SW-77 
Date: April 1 1 , 1995 
Orientation: Southeast 
Description: The Baghouse 
Pond located on the 
southwest corner of the site. 



Appendix D ASARCO L\ Photographic Log 11 

Photo No: 21 
Sample No. SW-77 
Date: April 1 1 , 1995 
Orientation: Southeast 
Description: The Baghouse 
Pond surface water sample. 

Photo No: 22 
Sample No:SW-83, SE-74 
Date: April 11 ,1995 
Orientation: -
Description: The American 
Ditch outfall into Alum Creek. 



Appendix D ASARCO lA Photographic Log 12 

Photo No: 23 
Sample No. SW-84, SE-75 
Date: April 11 ,1995 
Orientation: Northwest 
Description: The upstream 
Alum Creek sediment and 
surface water samples. 

Photo No: 24 
Sample No: SE-73 
Date: April 11 ,1995 

Orientation: East 
Description: The downstream 
Alum Creek sediment sample. 
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Appendix F 

Well Logs 



• 
•r 4 

OHIO WATER SUPPLY BOARD 

^ ^ V ....Fraylclia Twp .Z Sec. 
ll Location ..^..V.(i.nd5.Q.r....Aya«.»...C.Ql.,.i.C.«. Size 8.'.! 

:...::..;i.^: Map..E...C.o luflib.ua.. 

Owner ...E&i:ni.(3.r.5...F.er.t,i.lis.e.r....C.o..,.. Address...C.pIiunbu5.j...Ch.i.o.... 
Driller G.c..Il.L...Dal.er Date 12.-23.- ; l l . 

Well Head Elev. or M. P.. 
Elev. of Ground at Well... 

Pumping Test : 

Static Level . 3 2 ^ Date 1 2 - a o . r . i l 
Normal Pumpage 

Quality Use.. 

Adequacy of supply 

Owner's Well No. or Other Designation.. 

Source of Data .D.r.U.kl*. 
Collected by U.l̂  Date.. 

. ^^^^^ . . 

Well Record No .1.33. 

STRATA 

Yfjllov; mud 
Gray mud 
Gray c l ay 
Gray mud 
gray mud and gravel 
Good Gravel 

O) 

* Chief Aquifer 

http://luflib.ua


• « 

4 ^ ' i - -

j j . 

OHIO WATER SUPPLY BOARD 

'/ 
2S> 

^ ^ ^ . a . n k l . i n.., Twp .C Sec. 
A^ellTocation ....13.6 5... Wi nd sp.r...Ay e.. size.....?..". 

C olumbu.s,__ 0 h i q Map..E.t..Cp.lu.m.l?u.8... 

136 3 Windsor Ave 

DwnerAme.ri.can...Z.ink.0.x.i.de.. Address C.?..1.\^.W.!:'..'^?.? ..?..*. 
Driller ...Q....M.. B a k e r Date if.^.I..?.^..... 

Well Head Elev. or M. P.. 
Elev. of Ground at Well.. 

Pumping Tes t : .... I P O GEM.. 

9 5 1 Date. Static Level 

Normal Pumpage 

Quality - _ Use.. 

Adequacy of supply 

••773'73'5" 

Owner's Well No. or Other Designation.. 

Source of Data .D.r.i.l.l.e.r. 
Collected by ...?-..r.? .̂.?. Date . ? . / . i / . 44 

Well Record No 163 

• C F O A T* A 

Clay & b o u l d e r s 

Clay and i a r g e s t o n e 
Hardpan 
Sand and g r a v e l 

p- /.^'^ V"^^ 
/ r -/::<-/^r^c^"^^ 

DEPTH 1 

From 

0 

25 
80 
95 

SSSoaflS 

To 

25 

80 
. 9 5 
120 

\ \ 

* Chief Aquifer 



^ LOG A N D DRILL ING REI 
. State of Ohio 

"PLEASE USE P E N C I L D E R ^ R T M E N T OF NATURAL RESOURCES 
OR T Y P E W R I T E R Division of Water 
DO NOT USE INK. 15^2 W. First Avenue 

Columbus 12, Ohi 

, _ OHIGINAL 

' - . . i - ' ^ ^ M l . . 

N9 315910 

County ..Z^h<CLyJî L.i.c,,i>:< Township . . / / 
•L 

-Section of Township.. 

O w n e r ' ^ / : i < - ^ : ^ . . / L < i i . . / i l . & ' L . . . Address J . A . d . . O . . . } l . C r i i . . C . . ^ . . i l ^ i : : L ^ . U ^ a ^ ^ ^ ^ ^ 

Location of proper ty / i /„^Ld.? . . . .9 . . .^ :J :^ . i : ; . . :^ . . / . . . J . '^^^ 

CONSTRUCTION D E T A I L S BAILING OR P U M P I N G T E S T 

.r s::.... Casing diameter i.i Length of casing/..^..-J)^..,.. 
' • / }3 ^ O 

Type of screen..CjkI<t,../..-<:j?!l^..Length of screen J, ' . .^. 

Type of pump 

Pumping Rate 

Drawdown <0. ft. Date.xi^X<— 

Capacity of pump 

Depth of pump setting 

te of completion .UdX.-./.../...../..../..(i:../f. 

.G.P.M. Duration of test. hrs. 

- ^ - ^ - - • -

Static level-depth to water Q . ft. 

Quality (clear, cloudy, taste, odor) ^ . - -

m Pump installed by i^.. 

W E L L LOG SKETCH SHOWING LOCATION 

Formations 
Sandstone, shale, limestone, 

gravel and clay 

.hj-'-U -̂y /Jya,\ji (c-—^-

} - 1 A ^ / J C - T V / PC^. -^ 

m "̂̂  

From 

0 Feet 

6 f t 
/ 

T o 
Locate in reference to numbered 

State Highways, St. Intersections, County roads, etc. 

. . / . ^ - .F t . 

/3r^ 

See reverse side for instructio 

Drilling Firm A^LAl.K.sAdi^IfZlLA^::^.:,:^.^:. 

Address ^(:?.(2..s). L.^!y^:^lA^::::t/lM^^krZO 



ID: MflR 2 9 ' 9 4 9: 4T No. 001 P. 02 

Rogion v Risf^^inforrr.iicion Form 

•̂Ĥ  r.ATK: / i S / a u / ^ If 

^ BtmtB cont«ct/phone# L^^^fi^. FA^ (Ct( '<)iH'i ' a » 9 7 

^ O t h u r contac t* I "Per^ ^ff^fYi/ZiN C<=^^'?^(^^'S'7Wor f^f-i) yy f ̂ '^i''o r 

•^ Who.reported..»itet ^ A n c y 

tjeed CERCLIS ID H0. t \̂ ir/̂ trerS> 7^/s 

.Nued S i t e iSpBcific s p t n fr̂  j ^ ^ /j<3 

•^ Sit© ^oc^t ionsfAddreBB/ci ty/county/st i l t*) 
l^6>l, u^iKj-^SorK AViŜ .̂  c o d ^ ^ ^ a ; r^Zriil ' /^ Ĉ n-̂ ^ OKlfO f^3Ul 

^ S i t e ovmer Nam* end phoneMSARCo, '^%,i>%'S^;:V«-T??c>' ' ' ' '^ ' ' ' ' ' '^^''"'"'*' 

-i^ Operation S t a tu t s Active___ Inactive X ^/^TITA r-««vtrA'*='>̂ 7' f;*̂ , 

-5̂  s i t « Oflscriptlon: , . , 

suspect Resotirce Dainage; 7 N (If y ,« , i i ^ t DNR, USrW Contact)-JJ*vVtt*^ 

i c A n t l c i p * t , S i t e Recon/sampllng Date, '^ . P r i o r i t y : ( ^ , 1 . 0 ^ ) % ^ 

Si te Asseasment Invoivam.nt: x_j j i„ to«.a ted A « « « m * n t , ^ ^f^^il'^A 

Remediation Decision ^TC. W^^ ^ ^ , Dat« of D.e i . lon , , ^ ^ ^ ^ ^ ^ ' 

^ Pireparad by, . ^ W c:^.-^J. i,^,^, ^ 3^/^ ^^/^ ^ 
(REV.l B/93) ^ 

Pott'tt'" brand fax tranEtnftlal m«mo cb/i • atpnw » ^ 

*"3fe^^^fc^ ry<-/g^-w 

• III •»1i^—.l M ^ F'^ Jf <«WW 

'**'tii^BK-g>7f3 r '^iw^ :W-^wt. 
iBHi i»MP»ni i i i i i i» — > — » i m . • • i i i i f n i 



ID 

Slate of Ohio Envtr«nin«nt«l L'TD êctiOn Agtikcy 

Canttikt District dfflco 

MflR 29 '94 9:42 N G . 0 0 1 P .03 

StrttrAddrMi: 
Z3CC Westbfwske Drive, Duilcir.g C 
CQUnbus, Ohio 4 2 i i ^ 
•14 771 7W« PAX «1*r7V?6Vt 

M»!llngAd({r(»*«i 
P.O. Dox 819n 
ColumbUB. Ohio 43286-2198 

Qecrjd V, Vobovich 
^ . 4ov«rr»r 

' 'Ooriold 4, 8c r̂ooa(l:lus 
OU«6IOi 

I t B M O R A M D O M 

tot laura Fay 
Division of Ejo^rgancy and Remedial R^sponso 
Central Office 

PHOMi Del?ortth StraytoW^ 
Divlclon of EiDor^cncy and Romodial Response 
Cantral District Offica 

8UBJECV: Preliminary Assessment Sites t o t our U.S. EPA FY'94 
PA/31 drckiit Corunltment 

DATE! 3/1/94 

CDO will complete Preliminary AssBssments aa p©rt ot our FY'94 
PA/SI Grant conmitiaant to U.S. J^PA for tha following sitesj 

ASARCO, Franklin County, HSL l.D. {̂ 125-1461 
D.E, Edwards Landfill, Franklin County, MSL I.D. #125-1394 

Thare may ba &oia«i concern about ASARCO'S eligibility for CERCLA. 
ASARCO is a fomer zinc smoltar and tha material of concern 
»o»tly consistfl of waste and slag- piles left ovar from the 
djnelting proc«fS. 

Under 40 CFR 261.4(b)(7)(XK), solid vasta froa the extraction, 
beneficifttion, and processing of ore» and minerals, such a» slag 
from priwary alnc processing, is not ha«ardou» waste. The 
definition of a CERCLA hazardous sutestanc* found under 40 CPR 
300.5 state* that haiardous waste identified under or listed 
pursuant to Section 3001 of tha Solid Wa«Jta Diapoeal Act is rot n 
CERCLA hazardous lubftance if "the regulation of which under the 
Solid Haste Disposal Act has been auapanded by Act of rnngrAAM". 
Furthermore, 40 ClPR 302.4(b) states that solid waste as defined 
in 40 CFR 261.2 that ejchihita any of t.hA rb,>rncteristics 
identified in 40 CFR 261.20 through 361.24 ift not a hazardoue 
substance und^r fiaetlon ini of CERCLA if it has bean excluded 
from regulation a& a hazardous waste under 40 CFR 2SX.4(b), 

However, the material may be a hazardous substance ptiteuant to 
Section 311(b) (2> (A) or Seatlen 307(a) of the Clean -̂eter Aot 
(CWA). We could not find anything specifically exeapting 
•ttOlting prooesB waatcs from the cWA or from CERClA pursuant to 

^ ^ \ ^ 

\V ^? ^ 
r 



ID: MflR 2 9 ' 9 4 9 : 4 3 Nc.OOl P . 04 

TttC-TiftUra Pay PA^<n •>. 
PA S i t e e 

Thero nay aliso bv o the r m a t e r i a l s a t t h e s i t a t l i a t «r« c l e a r l y 
hazardous subs tances under CERCLA. 

1 

At this time, ve would like Jeanne Griffin's thoughts on ASARCO's 
dlittibility for CZRCIĴ i We do not want to waste tiao on a site 
if it is not eligible fcr CERCLA* 

We also request that Roger Boyd fill our RISE Forms for these 
sitae in order to ohta.i.n U.D. EPA I.D. nunbera. I have attached 
copies of the MSL Referral Forms to assist Roger in this. 

Attaohments 

cc: Roger Boyd, DERR/CO 
CDO File 

' 



iifefiMciaEMT poBN 1 isft> O.S. c r . * . MTceriMD i»eoKPw CNMKC«IKNT. UttSiTZVS xtmoar^naii . ' 
l i iStTM •. ccecixs Mre Tiv>«e«i«HH rosR (SXFi M«.isnimM.'u»:o«.f 

•srrfKMfi Zi.-^.A~9.2 . - - — * M mmm~mv: m^mmnmawrm ,, ; ;, . .,, . / < ; . > — - — 1 - . 
• |P» to net L _ . « _ . «<» l t f « r 5 » l t l . tB« • • ! « « «C« COeiftCf JWHCfPltMIt ^ . _ , . . . . . , ' t ^ ^ j t ^ . ^ ^ ^ ^ 

M . I U N A N l l D t M . . ^ ^ . ' _. • I . • i . . , > ^ , . „ • , • „ • L 

•Lativvwi ^ ^ X S : 
•laesnuBci y.iM5f*g*g 

ciNsaessiOMAL SISTHCVI 

•CMMtf Luoct ^ r f ••can rec tL in fCiSs _ 
•SMAI ..__ • • mMmwa acTtee n.*«i . 
«»s MTosc wszTi i ieste ne»« -

t i x t aiMi sssKces ̂  

t«teGitc cts* Uisccr stLXfiaTioiist . ^ 
A«ens4t£ raao MLX6»«toiui lao 

•ftiii/iwiocNT ttstncTt . 1 ^ ^ _ ^ Q f ̂ / » / ^ g^itr ^ j ^ ! ^ ^ 3 ^ ^ ^o,. jfiq<!̂  •^^? ' . 

•>1T« ciASsirscarisMt ._ ( 3 - ^ ^ ^ 

<"*«> rimo Lcisfwest; <v Y pvM Lt«ofN atcer <n» i n r c carstcciuNr 
, *»«» ec9e««t c»p«KeHC*T c$e> «t«f€ nw-feaa . t a n nnns/fusa 

«» i niLiMr««r/ifiiMrtaUa «M^ a n LiaiTfO TI«« >«• MtcerifrTiw csp im 0CTeiMl>«TT«a<eci'««Lil 

. • • V /?-
• C M I 0»T i n p«.»».r « • » — -

C3 



ep» 10 HC, FHs sirE/sriLL ;BX c « « r •ECIOV.I. .COBT»CT nAHttrm»Er A — I 

• •)» OMIT *0P I K I f HAKC . ' 

« . e« i « i,« . . . „B_ ...actr. .aw, J i , ! Site .Sr:u ^ ^ « 5 i „ a « . , JJIL : ; ; j . .„ . 
" J D 

l£> 

. ^ SUHHiST FKS eTV«WCI»L DJLIA 

o 

.:o.f MT, . t««F CR COTE . , „ , « . ^ , ~ ; 7,;;; c"c'c^«uriTT,F< ^""Irr^ J "• ^ 



ID: MflR 29'94 
u c n n 

Master Sites List Referral 

9:44 No.001 P.07 

l̂ A - Net Applicable 
UK • Unknown 

Dales of Occurrence Disooveo' /. ReleiralJl.'^7 / 93 

Site name / J S ^ R C ^ b 

City ^ol.-<.mloL«{» 

Addr«« /363 .k i ; „ .^ .^^ A^c. 

Zip ^ } 3 J i / Cojriy f r ^ ^ ^ ; ^ Disi.Ct.4r^\ 

Lit. 39* ̂ 5 ' VS** !LQng.?/:r3' cS' Topo qî ad name: 6o,*A^^b^ CaL>nV>a^ , 0 U :o 

Referrer't nana gp/yt^Jdl IE. M^bot^ i Agency/Oiv QEPft/CjEgfi | Pfi.»( 4 N )'711 - 7 5 ' O g 

PRP /ISf^lgCO Address y/^o' 6V*.K 5-V^c«.t 

/ > ^ ^ u ^ t ^ 

<f(?^ ^A(>- i i ' i cv 

c'ty P^rVK J l ^ ^ / State NliuJ TU*^4N/ 

Release is: [ / f Corlinuino v \ EnOed j - j Inlerrrittlenl 

Zip 0?1(i[ 

[ ] Aacldaniai U Not accidenial 

pnysical 
Slala 

5 J 

QoamHy 

uW 

Ceecrlpt lon of Releasee Material (Key bdlcw) 

Units! Materia? 
Character 

- . > , J 

tt.+ 

Material 
Type 

hw 

source 

m... _ 

Comments 

. 

PI ly blunt atdt i f i 
Matorltl Chtraettr: 

Maliirlai lypA: 

SdurM; 

• BitulU: I •* Ik^wiOi g M gas; Tp M Hnu puvyilur;* s i w tiliidyu, itr N t>luiiy 
iwtoxic-, c •.poiT9sf/a; rai« rasloocTtivB; p . potsbtont; t - so l ub l * - . In «lnf»Ctlou$} 
( m fla/nm«bls: • » txplosiv*,- hv >- hSgh /̂ voi«(il«; r* - raacttv*; u -unknown; e > Qlh«r 
• I « 9iudg«; CrW • oity wa»l«i t o • iKskams; pa « pesticides; gc •< adds; bs • bAses; 
oa » othtr oroanbi; In - Enorgaiiifis; hm •. heavy melals: un - unknown 
d • drum; H ̂  truek tariksr; rt - railroad lanksr; i . Isgoon; wp - watla pil*; i f . landfiij; 
p m pip«lln*; »t'n •tDragc tinlc; of MO^rtfiii!; u - unknown: a - siher • 

Metiia Aflected: [^So:! [ ] Air (/] Ground Water [V^ Surface Water [/ j Biota [ ] Crop 

SurfacawatBrbody: P,„^A^^^ b . k ^ / A U ' ^ t r ^ < k Bash; 

Potential Threat To: • (/Enwironmenf ( 4 Poputalion Prforiiy H - M • L 

Commentsr ^vx.* jA,<yr ru .n '0-<^ ^rai^.. t V t , ^.Vt. A^'P.R^JJ . j '^L^^i.^ re.fl^ >ccA To ofc^d.;, , 

Arid? Y - N - l f 5 # DEl̂ R Use Only: Ohio 10. No. __.-
DERR Activltl#« Should b« Coordinated Whh (cifCJa apprcipriate): 

1. D8HWM. PERMITS . _ _ ^ 5, EHS, (hCiOEM « 

E, owpo, pCRMrr • . ^ ^, $1$, ^ _ , . . _ , ^ 

3.00W. .., 7 SFM. 

Con(a9(»'PH9n«; 

4. DWQPA. B. OTHER 

ft OTHER 



ID: hflR 29 '94 9:45 No .001 P.08 

IMTEft-OFJ-rCa COJiWUHICfcTICKr 

To: Ron Natbore/Oab Strayton 
Fron: Rog^i BoydS.SS 
Date I 03/24/94 
Ret MSI. Ch.AR.̂ e 

CDO 

Carcle Thall CDO 
Te-rr-i MnTI oaVi?/ 

Tom HarcarDt 

Kike Czelcs^lft 

Lac varj Nauven 

The f o l l o w i n g a i l e has been subitd.tt«(J wtch a Eiee Fcrm i n Order 
e* ftbtain A CERCLIS ID number f o r pr«parat ipr< 9t « FttSar*.! PA. 

Covnty 
fiih.AniiTTiR 

S t r e * t 
Ciby 
Kip 
By>wi.«k 

Oh I d 

p r i o r i t y 
PftdatA 
liBt: 
Loog 
P r o b l e m 
Ca fc* l i f l t «4 

FRANKLIN 
fc.tiiprn 

1362 WIJCJ50R AVENUS 
coLUJiuun 
4 3 2 1 1 
»OX ASSXtJl^D 

1 2 5 - 1 4 6 1 
M 
O a / 0 1 / 5 4 
39 S3 45 
62 SB 05 
i r « KETALe 
1 3 / 3 0 / . 9 3 



MflR 29 '94 9 : 4 5 No.001 P . 0 9 

Rogipn V niS5._In£ofmation Form 

08C/phonB# 

M s ta t e CPntaqt/phone# ^^^^^ r / t ^ 

^ . -T.^sr/^^yr^A^ c^^^^i^'sTn/cr ^^vj W - 7 ^ j -
TJI' other Ccntftctdi 7 ^ ^ ^ ra t^y^^ ""^ 

•^.Whc r a p o r t a d a i t a : -^^^'^ ^/^/'V'^-A^ 

N»ad CERCLIS IP No. «_j!i:£Lii£?B-2ti^ 

NS£d_Sitf t S p e c i f i c S D i l l TD N0.» A^̂  

-* Slta Location: laddrasa/cif.yycoiinty/statoj . ij*^t,Q 

- ^ S i t e Ovmar NamB «nd phorn •* ^i^i^M^juT'.-Wat^?' > i i5^?s^ l^^ ' ^%* ' 
Xnftetlvc /< 

-Ĵ  Sit« Description. iÂ /T>r̂ -̂̂  OC^vJJ-'-f '̂ -''̂ '̂̂ r̂̂ 'tTllK ^T^ ^ ^ ^ . J L ^ 

P K > ^ ff«^"r «»T. f^j*»« fAmF/H*\.i~t'*i>^, 

au»p«vt neaouroe uantaget V N (Xf yes, l i s t DNRr U3PW CenUGt),^^^',''^»>^ 

"^ Anticipate) s i t e Recon/Sampling Cats: Pr ior i ty ; n^ i^ t Low) Wt-y 91 te AaseftBmervt Involvananti Y _}| Integrated ABfleiiim«ntt jL-Jj . 

Remediation oteif ion ( 

•#- Prepared by i ( j c ^ 

(RSV.l 6/93} 

) Date of Deeiiloni A'̂  

PosMt" brand fex transnitiai memo TtT. ••(JMIBIB » 3 " " 

'T̂ Af̂ N^ M / W mtm ^>.^<^ gfey> 
BT i / 5 iT*^/* KS-

^ '̂- /^tf-^W 5^ 
<?///g j g / A I 

"•^p/a^^^t-gjyj SST 
SSSiH 

S3i55i2iS 
wwrt*'<w«nii» •III 



i t fc/wctaorr fvtit f a i i > U.S. (.».». tumnrmm m««mtu 
ciwa.it %xn n r a u a n w pmm f » m 

mraaccMor. stfarnvt inroacrxMi ; 
rea xaTcwM.'«se:e«Lr 

«THii ns; cenTAcr'auit/wMCv -*«.—»-
-»«—». 

MLItS «MCCU« 

HAtfwaet ' K L ' ^ f £ ^ 

«r«<ct 

•iriMCi v W 

COMtfiUOKU. aiSTVICfl . . 

•COBitTff cti»e» O f ( f 
•sesji 
ui«s ma*m UMTi .. . 

'nctLXTV eu»si/S/ 
m i L i V T N.aa« Z 

• * RNKMB acnae PLACI . 
ewsnt r K » r ., „ ,..., 

'MRcejTc c i$ f euoseT oattcATicNSi 
acc<iK«te f wfD eaLisarieaai laa 

•»r r r ctAssirfCAtamn „ 

iM&i funs leae/Mireer 
<rc« nacffCL caraactMirr 
CM) «out«T«irraf^rg«Tee arsf 

'ce*c ear a ncRtur w «««c 

<«" i raait icae#«o eecar 

a n LfniTce r t M pe« •ccof t«r i«« 

am ««esrzaast CMLL CSC c n c t r s STMP 

( s n sranr^vHO 
feva j * f encaiStaixeecaenHa*' 

«Crf4MPr 

http://ciwa.it


0>s- i 

OI/BS#Sf i.t'iw.** SITE »F0IIMTI(W roan CilM . î of MTEtMCt. e » MB.T: 

•E« ro... —r:=z:-f«-?Tr€«mrrK-:L":~* «€« M«O«L.S;«5 S«;r:s:i: 

• 0 ^ (lUtT AQ^ t j K T M « t 

. . . .T*«cWc» p t « , _ ^ . , „ 5 , „ , . _ ^^^^^^ Mm.fTE: . 

cwais riNwcm O«T« ^ f § . . - ^ > ^ 5 d X . 

Jffl ••WS •Fl« WST , „ - • • ! . « »-»«- ^ , . *^ ' ' ' ° ^ 
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